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*■ . M A KE . MONEY AND ITS service KEEPS YOU UP-TO-THE-MINUTE 


ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES 


; E.T.L 


[1 e»t Money-Making Opportunity*The 
world ha§ever8eent Hundreds of trained service 
men are needed by radio dealers, jobbers, and manufacturers! 

/ t «n ied ” R , adio ‘‘Service and Repair" man can easily make All you need 
to $50 a week, and it s very common for a trained man with 
experience to make $75 a week and up. 

BIG MONEY for Spare-Time Radio Work is easily made in 
every city and village. You can now qualify for this Big-Money 
work quickly through R. T. I. Get the Big Money Now and 
go up and up in this Big Pay field. The Radio industry calls 
for More Men, and R. T. I. supplies what the industry 
wants you to know. 


Needed 

-- is ambition and the 

ability to read and write. The Radio 
industry needs practical trained men. 
Remember, R. T. I. makes it easy to earn 
spare time money while you learn at home. 

More to come 


Supervised by Radio Leaders 

R. T. I. training is prepared and supervised by 
prominent men in radio, television and talking 
picture engineering; distributing; sales; man¬ 
ufacturing; broadcasting, etc. These men 
know what you must know to make money 
in Radio. You learn easily in spare time 
at home with the R. T. I. wonderful 
combination of Testing Outfits, 

Parts, Work Sheets, Job Tickets, 

It is easy,quick and practical, 
covers everything i n Radio 
—includes Talking Pic¬ 
tures and the latest 
in Television. Get 
started in Big 
Money Ra¬ 
diowork 
now. 

R. T. I 


The men who get into this Big-Money field now 
will have an unlimited future. Why ? Because this 
billion dollar Radio industry is only a few years old 
and is growing by leaps and bounds. Getinandgrow 
with it. $10 to $25 per week and more is easily made 
in spare hours while you arc preparing for Big Money. 
Television, too, will soon be on the market, so the 
, leaders say. Be ready for this amazing new money-mak¬ 
ing field. Remember, R. T. I. 3 in 1” home-training gives 
you all the developments in Television and Talking Picture 
Equipment, together with the complete Radio Training. 


Warning 


what R- / ■ 
to Send for the 

J for yourself. 

Book and see Ior y 


Bo not start R. T. I. training 
if you are going to be satisfied 
to make $15 or $20 per week 
more than you are now. Most 
R. T. I. men will make that much 
increase after a few weeks. There is 
no reason to stop short of the Big 
Money Jobs or the Big Profits in a 
spare time or full time business of your 
own. No capital needed. Get started 
with R. T. I. now. Make monev 


R* X« I. Book Now 

FREE 

The thrilling story of Radio, 
Television and Talking Pic¬ 
tures is told with hundreds of 
pictures and facts — its hun¬ 
dreds of big money jobs and 
spare time money-making 
opportunities everywhere. 
Send for your copy 
now. USE THE 
COUPON. 


LET F. H. 8CHNELL 
AND R. T. I. 

ADVISORY BOARD 
HELP YOU ( 

Mr. Schnell, Chief of 
the R. T. I. Staff, is 
one of the ablest and 
best known radio men 
in America. He has 
twenty years of Radio 
experience. First to es¬ 
tablish two-way ama¬ 
teur communication 
with Europe. 

Former traffic man¬ 
ager of American Radio 
Relay League. Lieuten¬ 
ant Commander of the 
U. S. N. R. Inventor 
and designer of Radio 
apparatus. Consultant 
Kngineer to large Ra¬ 
dio manufacturers. 

Assisting him is the 
R.T. I. Advisory Board 
composed of men prom¬ 
inent in the Radio in¬ 
dustry. 


RADIO ft TELEVISION INSTITUTE 
Dept- 766 4806 St. Anthony Ct. f Chicago 


in the radio indiUt^^T These men are executives with important concerns 

They guDerviTe RlV T £?■' eervIce * broadcasting, engineering, etc., etc. 

^ M j_^^__^_^_^_k_Work_Sheeta z _Job_Ticketa. and other training methods. _ 


RADIO & TELEVISION INSTITUTE 
Dept. 760 4806 St. Anthony Court, Chicago 

„«? end , me and Prepaid your BIG BOOK 
Tune In On Big Pay" and full details of your 
three-in-one Home Training (without obligating 
me in any way). 


I Name. 



Address. 


City.. 


* 


State. 
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Men Needed ^ 


opcraicJ receivers with all-electric Radios 
has created a tremendous country-wide 
demand for expert Radio Service Men. Thou¬ 
sands of trained men are needed quiclif 


30 Days of R.T. A. Home Training 

. . . enables you to cash in on 
this latest opportunity in Radio 


$ 40^*100 

a week 

Fu ll Ti me 

$39^/1/our 
S 



Ever on the alert for new ways of helping our members 
make more money out of Radio, the Radio Training 
Association of America now offers ambitious men an 
intensified training course in Radio Service 
Work. By taking this training you can 
qualify for Radio Service Work in 30 days, 
earn $3.00 an hour and up, spare time; pre¬ 
pare yourself for full-time work paying $40 
to $100 a week. 


More Positions Open Than There 
Are Trained Men to Fill Them 

If you were qualified for Radio Service Work 
today, we could place you. We can’t begin 
to fill the requests that pour in from great 
Radio organizations and dealers. Mem¬ 
bers wanting full-time positions are being placed 
as soon as they qualify. 5,000 more men are needed 
quick! If you want to get into Radio, earn $3.00 an 


We furnish 
you with all 
the 

equipment 
you need 
to become a 
Radio 

Service Man! 


hour spare time or $40 to $100 a week full time, 
this R. T. A. training offers you the opportunity of a 
lifetime. 

Radio Service Work a Quick Route 
to the Big-Pay Radio Positions 


Radio Service Work gives you the basic ex¬ 
perience you need to qualify for the big 
$8,000, $10,000 to $25,000 a year Radio 
positions. Once you get this experience, the 
whole range of rich opportunities in Radio 
lies open before you. Training in the Associa¬ 
tion, starting as a Radio Service Man, is one 
of the quickest, most profitable ways of 
qualifying for rapid advancement. 

If you want to get out of small-pay, monot¬ 
onous work and cash in on Radio quick, in¬ 
vestigate this R.T. A. training and the rich money-making 
opportunities it opens up. No special education or electri¬ 
cal experience necessary .The will to succeed is all you need. 


Mail Coupon for No-Cost Training Offer 


Cash in on Radio’s latest opportunity! Enroll in the 
Association. For a limited time we will give to the ambi¬ 
tious man a No-Cost Membership which need not . . . 
should not... cost you a cent. But you must act quickly. 
Filling out coupon can enable you to cash in on Radio 
within 30 days, lift you out of the small-pay, no¬ 
opportunity rut, into a field where phenomenal earn¬ 
ings await the ambitious. You owe it to yourself to 
Investigate. Fill out coupon NOW for details of No- 
Cost Membership. 

The Radio Training Association of America 

4S13 Ravenswood Ave. Dept. RCA-9, Chicago, III. 


n 


The Radio Training Association of America 
4513 Ravenswood Ave., Dept. RCA-9 Chicago, 111. 

Gentlemen: Please send me details of your No-Cost train¬ 
ing offer by which I can qualify for Radio Service Work within 
30 days. This does not obligate me in any way. 


Address.— .-.-.—- 

City .. State. 


L „—_i-t 
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YOU Radio Men! 


S TATISTICS In the radio industry show 
that at the present time the ordinary 
radio man, either as a repair man or 
Service Man, makes an average of 535.00 
a week. Let us show you how you can quickly 
qualify for jobs leading to salaries of 560.00, 
570.00, or $100.00 a week and up—NOT by 
books or correspondence, but by an entirely 
new way. 

We Teach You How—No 
Books—No Lessons— 
No Classes! 

Coyne is not a correspondence school. We 
actually show you, by expert instructors, every 
phase of radio; which it is impossible to learn 
from books or from correspondence courses. 

The majority of Radio Service Men and 
Radio Experts today do not earn what they 
should, because they have never been prop¬ 
erly grounded in the fundamentals of radio — 
that is to say, in electricity. 

Remember, you will never qualify as an 
expert radio man unless you know the funda¬ 
mentals of electricity. All of this is taught 
by ACTUAL WORK on real equipment in our 
school. 

From $20.00 a Week to 
$100.00 a Week 

“Before going to Coyne, I had worked in a 
garage for five years at $20.00 a week. I had 
no advanced education and didn’t know a volt 
from an ampere. Yet I graduated in three 
months with a grade of 98%. Since I left 
Coyne, I have jumped from $20.00 to $100.00 a 
week, and am still going strong. I owe all 
my success to the practical training I got in 
the Coyne Shops.”—Harry A. Ward, Iowa. 


Most self-taught radio Service Men fail 
utterly because their electrical education has 
been neglected; and, incidentally, they lose 
a good income because statistics show that 
radio alone cannot support the independent 
radio man all year around. 

In the Spring and Summer time, particu¬ 
larly, radio is notoriously dull; and the 
radio man who is an electrical expert will 
make more money in the end. 

Radio Training 

The photograph above shows how men are 
actually trained in our big radio shop, where 
students are shown by experts how to take 
apart and put together the various modern 
radio sets. We will show you how to get 
at the root of servicing troubles; and within 
90 days you can be a radio expert. 

Most radio men today flounder around be¬ 
cause they do not know the peculiarities of 
many sets, and have to puzzle these out, tedi¬ 
ously, for themselves; whereas our instructors, 
with years of experience behind them, can 
show you how to locate any set troubles. 

No Previous Training 
Necessary! 

Remember, I do not teach you out of books. 
You are actually doing the work yourself, and 
get all the experience you need right here 
at Coyne. 

I do not care whether you cannot tell a 
vacuum tube from a C-battery; whether you 
are sixteen years old or forty-five. It is my 
job to prepare YOU for a big-pay radio and 
electrical Job in 90 days’ time. 

The Future ol Radio 

At the present time, there is a dire need for 
REAL and experienced Service Men, who 


also know the ins-and-outs of electricity. 
Even though you may work on a good salary job 
for an employer at first, sooner or later you 
will wish to establish yourself in your com¬ 
munity and start in business for yourself. The 
combination of radio and electricity cannot be 
beat; it is an all-year-round business. 

Even if you do not want to go in busi¬ 
ness, there are more jobs today than good men 
to fill them. Coyne training settles the Job 
question for life. Only recently one concern 
called on me for 150 graduates, and calls for 
more men are coming in daily. Coyne main¬ 
tains an expert Employment Department, 
which will help you and back you as long as 
you live, WITHOUT ONE CENT OF COST 
TO YOU. 

Special Offer! 

In connection with the radio training, you 
are also given electrical training in all its 
branches—auto Ignition and aviation elec¬ 
tricity — WITHOUT ONE CENT EXTRA 
COST! 

Get My Free Book 

Mail tbe coupon today, and let me send you 
the big Coyne book of 150 photographs—facts 
— Jobs — salaries. It costs nothing, and does not 
obligate you in any way. Just mail tne coupon. 


MAIL THIS COUPON—NOW! 


COYNE ELECTRICAL SCHOOL, H. C. Lewis, Pres. 

SOO S. Paulina St. Founded 1899 Dept. 60-85, Chicago, Ill. 


Mr. H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, Dept. 60-85 

500 S. Paulina St., Chicago, HL 

Dear Mr. Lewis: 

Without oh 11 gat Ion send me yrnor big free catalog and 
all details of Railroad Fare to CIUcmko. Free Kmploy- 
ment Sen I re. Radio. As lit Ion KleelrleltV. and .Aulo- 
muihe Courses, and how I can "earn while learning. 

Name .. ■ • *. 


Address ... 

City. State. 


a 
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RE/vtOTE 
CONTROL 
CAN BE PLACED 
A NY WHERE 


SPEAKER \i 
MAY BE PLACED N 
ANYWHERE 










The “AUTO PILOT” goes on your running board and does not 
lessen the car f s trade-in value when taken off to go on your next car 

“Auto Pilot” Full Screen Grid Radio 

LICENSED UNDER R.C.A. PATENTS 

Increases Y our Automobile Pleasure 


Nobody will have a more up-to-date automo¬ 
bile than yours when you have assembled this 
powerful “AUTO PILOT’ ScreenGrid broadcast 
receiver kit, placed it on your running board 
in its attractive black japanned case and con¬ 
nected its remote control dial and speaker. 
Even the specially designed PILOT “undercar" 
aerial attaches between the axles without neces¬ 
sity for harming your car’s exterior or in¬ 
terior. 


This new and advanced “AUTO PILOT" not 
only has every up-to-date feature of radio to 
assure you distance, selectivity, tone quality 
and volume—but the welfare and future trade- 
in value of your car has also been a chief con¬ 
sideration of design. The New “AUTO PILOT’’ 
requires no mutilation of floor, instrument 
board or upholstery to make a solid installa¬ 
tion— convenient to operate, taking up no 
foot or seat room. 


You Can Install the "Auto 

Four-224 A.C. Screen Grid Pilotrons comprising 
three stages of radio frequency and detector give the 
“Auto Pilot” tremendous pick-up and distance range. 
A. C. Pilotrons are operated from the car’s battery 
instead of battery type tubes because they are rugged 
and nou-niicrophonic. 


Pilot” in Your Car in An Evening. 


Thick sponge ruhber mountings take up road shocks. 
The audio amplifier system gives enough volume for 
outdoor dancing, with tone quality of the highest 
order. Filament current drain from Car’s storage 
battery is only 4 amperes. Plate current is 20 niilli- 
amperes from three 45-volt “U” batteries. 



Auto Pilot Kit 47 so 

Complete with aerial less 
Pilotrons and Speaker 


Inquire of yotir local Pilot Radio Dealer or write direct to 


PILOT RADIO a TUBE CORP* 



:m BERRY ST., BROOKLYN, NEW YORK 

Chicago OJJicc: 234 South Wt-ll* St. San Francinco Ojjice: 12TB Mission St 

FACTORIES AT LV WHENCE, MASS. 




































I Thought Radio Was a Plaything 

But Now My Eyes Are Opened, And 
I'm Making Over $100 a Week! 


F ifty dollars a week! Man 

alive, just one year ago a salary that 
big would have been the height of 
my ambition. 

Twelve months ago I was scrimping 
along on starvation wages, just barely mak¬ 
ing both ends meet. It was the same old 
story—a little job, a salary just as small as 
the job—while I myself had been dragging 
along in the rut so long I couldn't see over 
the sides. 

It you'd told me a year ago that in twelve 
months' time I would be making $100 and 
more every week in the Radio business— 
whew! I know I’d have thought you were 
crazy. Hut that's the sort of money I'm 
pulling down right now—-and in the future 
1 expect even more. Why only today— 
Hut Pin getting ahead of my story. I 
was hard up a year ago because I was kid¬ 
ding myself, that's all—not because I had 
to he. I could have been holding then the 
same sort of job I’m holding now. if I'd 
only been wise to myself. If you’ve fooled 
around with Radio, but never thought of it 
as a serious business, maybe you’re in just 
the same boat I was. If so. you'll want to 
read how my eyes were opened for me. 

W HEN’ broadcasting first became the 
rage, several years ago, I first began 
mv dabbling with the new art of Radio. I 
was ‘‘nuts'* about the Subject, like many 
thousands of other fellows all over the. 
country. And no wonder! There's a fascina¬ 
tion—something that grabs hold of a fellow 
—about twirling a little knob and suddenly 
listening to a voice speaking a thousand 
miles away! Twirling it a little more and 
listening to the mysterious dots and dashes 
of steamers tar at sea. Even today I get a 
thrill from this strange force. In those (lays, 
many times I stayed up almost the whole 
night trying for DX. Many times I missed 
supper because I couldn't be dragged away 
from the latest circuit I was trying out. 

I never seemed to get very far with it, 
though. I used to read the Radio maga¬ 
zines and occasionally a Radio hook, but I 
never understood the subject very clearly, 
and lots of things I didn’t see through at ail. 

So, up to a year ago. I was just a dabbler 
—I thought Radio was a plaything. I never 
realized what an enormous, fast-growing 
industry Radio had come to be—employing 
thousands and thousands of trained men. I 
usually stayed home in the evenings after 


work, because I didn't make enough money 
to go out very much. And generally during 
the evening I'd tinker a little with Radio— 
a set of my own or some friend's. I even 
made a little spare change this way, which 
helped a lot, hut I didn't know enough to 
go very far with such work. 

And as for the idea that a splendid Radio 
job might he mine, if I made a little effort 
to prepare for it—such an idea never en¬ 
tered my mind. When a friend suggested 
it to me one year ago. I laughed at him. 
“You're kidding me.'* I said. 

*Tm not,’* he replied. “Take a look at 
this ad.” 

H E pointed to a page ad in a magazine, 
an advertisement I'd seen many times 
but just passed up without thinking, never 
dreaming it applied to me. This time I read 
the ad carefully. It told of many big op¬ 
portunities for trained men to succeed in 
the great new Radio field. With the adver¬ 
tisement was a coupon offering a big free 
hook full of information. I sent the coupon 
in. and in a few days received a handsome 
64-page book, printed in two colors, telling 
all about the opportunities in the Radio 
field, and how a man can prepare quickly 
and easily at home to take advantage of 
these opportunities. Well, it was a revela¬ 
tion to me. I read the hook carefully, and 
when I finished it I made my decision. 

What’s happened in the twelve months 
since that day, as I’ve already told von, 
seems almost like a dream to me now. For 
ten of those twelve months, Tvc had a 
Radio business of my own. At first, of 
course. I started it as a little proposition on 
the side, under the guidance of the National 
Radio Institute, the outfit that gave me my 
Radio training. It wasn't long before I 
was getting so much to do in the Radio line 
that I quit my measly little clerical job. and 
devoted my full time to my Radio business. 

S INCE that time I’ve gone right on up, 
always under the watchful guidance of 
my friends at the National Radio Institute. 
Tiiev would have given me just as much 
help. too. if I had wanted to follow some 
other line of Radio besides building my own 
retail business—such as broadcasting, man¬ 
ufacturing, experimenting, sea operating, 
or any one of the score of lines they pre¬ 
pare you for. And to think that until that 


day I sent for their eye-opening book, I’d 
been wailing “I never had a chance! 

TV 'OW I’m making, as I told you before. 

over $100 a week. And 1 know the 
future holds even more, for Radio is one of 
the most progressive, fastest-growing, busi¬ 
nesses in the world today. And its work 
that l like—work a man can get interested in. 

Here’s a real tip. You may not be as bad 
off as l was. Hut think it over—are you 
satisfied? Are you making enough money, 
at work that you like? Would you sign a 
contract to stay where you are now for the 
next ten years—making the same money r 
If not, you'd better be doing something 
about it instead of drifting. 

This new Radio game is a live-wire field 
of golden rewards. The work, in any of 
the 20 different lines of Radio, is fascinat¬ 
ing. absorbing, well paid. The National 
Radio Institute—oldest and largest Radio 
home-study school in the world—will train 
you inexpensively in your own home to 
know Radio from A to Z and to increase 
your earnings in the Radio field. 

T AKE another tip—No matter what your 
plans are, no matter how' much or how- 
little you know about Radio — clip the 
coupon below and look their free book over. 
It is filled with interesting facts, figures, 
and photos, and the information it will give 
you is worth a few minutes of anybody’s 
time. You will place yourself under no ob¬ 
ligation — the hook is free, and is gladly 
sent to anyone who wants to know about 
Radio. Just address J E Smith, President 
National Radio Institute. Dept. OKY, 
Washington, D. C. 


J. E. SMITH, President | 

National Radio Institute i 

| Dept. OKY, Washington, D. C. 

| Dear Mr. Smith: 

Please send me your fil-pnKe free f»oofc, printed 
I In hvo rotors. giving all Information about the . 

I opportunities in Itudlo and how I ran learn | 

uulekly and easily at home to take advantage i 

of them, I understand this request places me I 

under no obligation, and that no salesman “ill I 
| call on me j 

I .V a me . | 

Address . | 

Totcn.... State . 1 

I 

j Oee w patioti . | 


J 








































RADIO.CRAFT 


September, 1930 


134 


Announcement! 


- — • ■—■> National 
Radio Servicemen's 
Association — — 


BOARD OF 
DIRECTORS 

L. M. Cockaday 
David Grimes 
John F. Rider 
Hugo Gernshack 
Sidney Gernshack 
1. S. Manheimer 



E VER since the appearance of the com¬ 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
Organization. 

This is the fundamental purpose of the NA¬ 
TIONAL RADIO SERVICE MEN’S ASSOCIA¬ 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio SerVice Men; to make it readily 
possible for them to obtain the technical informa¬ 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro¬ 
fession, and acknowledged as such by radio manu¬ 
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them¬ 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination are being drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 
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The following firms are co-operating with us: 

GRIGSBY-GRUNOW CO (Majestic), CHICAGO 
STROMBERG-CARLSON TELEPHONE MFC. 

CO., ROCHESTER N. Y 
CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 

The schools who have consented to act as an 
examination board are. 

International Correspondence Schools, Scranton, 
Penna.; Mr, D E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y ; Mr. R. 
L. Duncan, President. 

Radio & Television Institute, Inc., Chicago, Ill.; 
Mr. F. G. Wellman, Managing Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wise.; Mr. W. Werwath, President. 

Rider-Goll Radio School, New York, N. Y.; M 
John F. Rider, Director. 

Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 

Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President. 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem¬ 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

Tf the candidate does not pass this examination 
the first time, he may apply for another examina¬ 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem¬ 
bers, no dues, no contributions. 

Tf you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 


N. R. S. M. A., 
c^o RADIO CRAFT, 

98 Park Place, 

New York, N. Y. 

T wish to become a member of your Association 
Please mail be the examination papers and appli 
cation blanks. 


Name . . 

Address .... . 

r ° wn . - . State 
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" Takes the Resistance Out of Radio ” 

Editorial Offices, 96-98 Park Place, New ^ ork, N. ^ . 


The Superheterodyne Cycle 

By Hugo Gernsback 


R ADIO, ilS I have said often before, is known to go 
through certain evolutionary cycles. It has done so 
from the start, and it can he expected to go on indefi¬ 
nitely in this manner. The radio industry has always 
been progressive enough to take hold of that instrumentality 
which it thought would give the best results. It was so, begin¬ 
ning with the coherer-spark-gap cycle; it was so during the 
crystal-detector cycle, the regenerative ‘‘blooper** cycle and, 
of late, in the so-called tnned-radio-freqnency cycle. 

Practically all sets in use today use some sort of tuned- 
radio-frequency circuit, or a modification of the principle. 
Regeneration lias been severely left alone; because in the 
modern set, the old shrieking and whistling has been completely 
tabooed by radio engineers and the quiet set is the order ot 
the clay. During the last few years, few changes in the average 
radio set have been noted and, while we have changed our 
tubes from the old-fashioned ‘Inodes*’ to “screen-grids, 5 * the 
circuits still remain fundamentally the same. 

I’he superheterodyne cycle, into which we are now about to 
he launched, promises to change radio conditions enormously. 
It is true that the superheterodyne has been known for many 
years, and has been valued as one of the best and most sensi¬ 
tive circuits known. It has been, however, because of basic 
patents, the sole property of the Hadio Corporation. This 
company steadfastly refused to license anyone else to use the 
superheterodyne patents until, very recently, the announcement 
was made that the U.C.A. will now license a number of com¬ 
panies to build superheterodynes for themselves. 

1‘Jiis announcement is an important one and, in a way, it has 
created a sensation in the radio industry: particularly ns the 
announcement of the decision was made so late in the season 
that it probably will atTcet few of the models that will come 
out during the remainder of 19.‘I0. 

During 19:11, however, the situation will he vastly different. 
There is not the slightest doubt in our minds, that practically 
every radio set manufacturer will immediately turn to super¬ 
heterodynes, for a number of reasons. In the first place, there 
is no question but that the superheterodyne circuit is the best 
and most efficient circuit known to the radio art today. It 
one or two radio set manufacturers start to bring out super¬ 
heterodynes, the rest of the industry must of necessity follow, 
or he left behind. 

Of course, we will have many new variations of the super¬ 
heterodyne and we may confidently expect that, if the entire 
radio industry is to stand behind the circuit, it will he greatlv 
improved as time goes on. We will have screen-grid super¬ 


heterodynes; we will have pentode superheterodynes; we will 
have all sorts of combinations of the circuit or adaptations 
of it; and there is little doubt that even the still more mys¬ 
terious super-regenerative circuit will also, in the near future, 
be heard from. 

In the past, there was one slight disadvantage in using a 
superheterodyne set, and that was the necessity of using two 
tuning controls. The modern radio set buyer demands a single 
tuning control; and the U.C.A. has finally produced one good 
model in which a single tuning control is used. There is no 
question in our minds that the standard commercial super¬ 
heterodyne set, which will he put out by the radio industry 
during the coming year, is to be of the single-control variety. 

Of course, one of the various advantages of the superhetero¬ 
dyne is that it requires no aerial. 1’iider modern conditions, 
with a broadcasting system of the power we have today, much 
better reception can he obtained by means of a superheterodyne 
than with practically any other set. The reason is, that the 
superheterodyne tunes much sharper, and it is much easier 
to tune out an interfering station with a loop than with a set 
that uses an serial. 

The sales arguments, when recommending a superheterodyne 
to the prospective customer, arc of course much stronger; 
because lie need incur neither expense or worry about an aerial. 
Then there are still in this world some people who think of 
an aerial as a lightning danger; these people will naturally 
prefer a superheterodyne, which has no ‘‘aerial complex.** 

We, personally, welcome the idea that the superheterodyne 
is now to come into its own. We urge every reader of Raiiio- 
Ciiaki- to brush-up on superheterodyne literature; and Uaiho- 
Ch-ut, during the coming months, will do its share hv publish¬ 
ing every month superheterodyne data which in time will he 
most valuable, not only to the general reader, but to the Service 
Man, the radiotrician and the professional radio man as well. 

It is certain that the superheterodyne will stimulate the radio 
trade to a marked extent during the next few years. 

It will have a great and lasting effect on automotive radio; 
as the superheterodyne is certainly a most efficient set for use 
in a car. 

The superheterodyne will also encourage the long- neglected 
radio experimenter; who will again he able, we hope, to buy 
low-priced kits for experimental purposes. 

From whatever angle you look at the situation, the super¬ 
heterodyne cycle looks distinctly hopeful for the radio industry 
during the next few years. 
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Leaves from Service Men's Note Books 

7 he “Meat” of what our professionals have learned by their own 
practical experiences of many years 


By RADIO-CRAFT READERS 


TESTING RY EAR 
By Michael Yanosko 
HE visual method of testing is the most 
efficient; but the aural method luis its 
compensations, and should be used, (By 
’’visual," I mean the use of meters, and 
by "aural/* that which depends on tin* Serv¬ 
ice Man’s ear.) Somehow, when I listen-in 



The ciruit of a device which enables the Service 
Mail with a good car to listen in on the cir¬ 
cuits which he is testing and thus, frequently, 
save time. 

on a set, I can more quickly find the cause 
ot its ills. Perhaps 1 am “ear-minded," 
However, 1 am sure that the instrument de¬ 
scribed here will help others in solving their 
problems; and the method has not been 
described before, to my knowledge. 

Us purpose is to cut into the detector 
plate circuit and tell at once whether the 
IT F. stages and detector are functioning 
correctly. If they are, the Service Man 
listens in on the audio stages, and can thus 
quickly locate ttie defect. The visual indi¬ 
cators then come into play. 'Hus method is 
extremely useful on public-address and 
talking-pieture apparatus, where servicing 
time is at a premium. 

The instrument eonsists of two tube sock¬ 
ets, a cable and plug, a phone by-pass con¬ 
denser and a pair of phones. The cost is 
practically nil: the parts are: one l X socket, 
sub-panel type: one UY socket, ditto; a 
.onI-mf. by-pass condenser; two tip jacks; 
a two-toot cable with I’Y ping and f'X 
adapter; and a two-foot length of wire with 
two “pceuee” clips. The assembly and the 
schematic circuit are shown. 

It is very easy to work with tins instru¬ 
ment. Remove the detector tube, insert the 



Fig. 2 

The appearance of Mr. Yanosko’s tester , which 
Cuts a pair of phones into any tube's plate 
circuit. 


cable plug, and place the tube in the proper 
socket of the tester. Then listen while you 
tone* the set. With a screen-grid tula 1 , the 
length of flexible wire is brought into play; 
one clip is attached to the control-grid cap 
of the tube, and the other to the tube clip 
in the set. Both screen-grid and space- 
charge detectors may be thus tested. 'Hie 
audio stages are tested in the same manner. 
The device is adapted to either A.C. or 
D.C. sets. 

It the Service Man wishes, he may incor¬ 
porate this method into his present tester, 
bv opening the plate milliammeter lead and 
inserting two tip jacks shunted by a by-pass 
condenser. A switch should be connected 
across these to short them when the phones 
are not in use. 


PHONOGRAPH PLUG CONNECTION 
By Charles Marceu 

T HE method shown a fiords an inexpen¬ 
sive, as well as Simple, way to connect 
a phonograph piek-up to any set using power 
detection. It does not introduce eapaci- 
lative feed-back, or decrease the working 
efficiency of the set in any way*. 



Fig. 3 

Many modern sets arc not provided with phono- 
gtaph attachments. This method tnav be rec¬ 
ommended for use with a high 'impedance 
pickup. 

VOLTAGE TESTS ON CONDENSERS 
By Chas. L. Brown 

NF cause of scratching, popping, sput¬ 
tering noise is a defective transformer 
in the first audio stage, even though a test 
may show that the transformer is neither 
grounded, open, nor shorted. Nevertheless, 
the substitution of a new transformer will 
cure the trouble. 

Defective grid leaks and grid condensers 
are also a prolific source of extraneous noise. 
Usually, substitution is the only test that 
the Service Man can make. 

Slightly-shorted by-pass condensers will 
cause noise (a completely -shorted condenser 
will run down the “IV* batteries, on a bat¬ 
tery set; and the set will give vorv poor re¬ 
ception or none at all). By-pass condensers 
may be tested with a battery and voltmeter 
in series; the battery used should give a 
voltage as high as that used in the set. The 




needle of the voltmeter will kick slighUy 
when contact is first made; but, if the con¬ 
denser is good, no reading will be shown 
on a second contact. 

• A11 movable contacts, such as switches, 
volume controls, and battery connections 
should be clean; and they should be inspected 
to make sure of good contacts. 



Defects arc found, by testing condensers under 
working voltages, which would perhaps other¬ 
wise escape notice. 


VOICE COIL CEMENT 
By C. F. McNulty 

I N repairing dynamic speakers, I encoun¬ 
tered the problem of fastening tin* voice 
coils to the cones. The solution of celluloid 
in acetone, used in self-supporting R.F. 
transformers, is inexpensive, and will he 
found especially satisfactory in securing the 
flanges, in Brandes and Kolster speakers. 


SCREEN-GRID DETECTOR FOR AUTO 
RADIO 

By Russell L. Woolley 

T HE value of the screen-grid tube as a 
detector is well-known to every Service 
Man; yet many constructors hesitate to take 
advantage of its high amplification for their 
pet auto receiver. 

The accompanying diagram shows lmw 
the high plate impedance of the screen- 
grid tnl>e may be properly matched and, at 
the same time, the output fed directIv into 
a push-pull output stage. No intermediate 
A.V. stage is required, and the output mav 
work directly into an inductor dynamic 
speaker without any output transformer. 



gives the advantages of powder detection, parallel- 
plate feed and push-pull operation. 
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LINE-POLARITY TROUBLES 
By D. W. Pickett 

L IKE Mr. Jones, who contributed a note 
i on ground tests in the June issue of 
lL%nio-Ci< aft, I am accustomed to test the 
ground connection with an A.C. voltmeter 
between the house line and the ground. 
Because one side ot the line is usually 
grounded, I should find a voltage reading 
between the other side of the line and the 
ground wire of the set, provided the light¬ 
ning arrester is O.lv. and the aerial not 
grounded. 

In locating a bad hum for a IocjiI radio 
dealer. I obtained a reading of 55 volts on 
one side of the line, and 115 volts on the 
other. The house was served from a step- 
down lighting transformer, which delivers 
110 volts from each end of the secondary, 
as measured from the “neutral wire* which 
leads to the center tap of the secondary. Bv 
the mistake of a lineman, one of the outer 
leads had been grounded at a house about 
a block away. During half the cycle, the set 
received 115 volts at the primary of its 
power transformer; but during the reversal 
the voltage was increase'll by 55, and the 
tube voltage correspondingly. After the 
error had been corrected, tlie hum erased. 
It’ the ground bad been less resistant, the 
voltage would have been still further in¬ 
creased. I therefore recommend checking 
up the line voltage frequently; since mis¬ 
takes may happen. 
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Fig. 6 

One of the favorite questions in radio is "Where 
,iocs the ground begin?" 11 hen there has been 
a mix-up in the power wires , such as Mr. 
Pickett found, the an steer is in the negative. 


VOICE-COIL LEADS 
By A. Coblenz 

A FTER an exhaustive series of tests on 
an Eve ready “Series 50“ bad failed to 
show any fault, I turned to the only thing 
left — the speaker. Nine times out of ten, 
if a speaker plays at all, the fault is in the 
amplifier; however, 1 examined it under the 
distrustful glance of the customer, who had 
been assured by previous Service Men that 
it was O. K. 

The held coil showed its normal resistance: 
but tlie voice coil, which should have been 
a few olmis at most, had an appreciable re¬ 
sistance. I dismantled the whole assembly, 
and found that the coil looked all right 
under a pocket microscope (laugh if you 
will) which I had brought along. I pulled 
at the leads from the coil to the terminal 
strip; they resisted the strain. There was 
nothing else to lay the blame on; I applied 
the soldering iron to one side—and the high 
resistance was gone! On reassembling, I 
found that I had to pull the leads from the 



Fig. 7 

This service kink is an ingenious one . H hilc 
the rubber wrench is not recommended for 
heavy work, it will handle a small lamp bulb . 


coil taut to put them on the strip. The 
mvstery was solved. The wire had been 
taut and, as the coil moved hack and forth, 
it was unable to swing freely; and the pull 
had gradually developed a high resistance at 
the joint, 500 ohms in fact. 

When I hooked the speaker on again, the 
owner swore that the reproduction was bet¬ 
ter than it had ever been before. The lesson 
was a double one: first, the value of good 
joints; and secondly, the importance of 
plenty of slack in the leads. 

A PANEL-LIGHT “WRENCH” 

By Henry E. Sigles 

O N some sets, such as certain Crosley 
and Majestic models, the dial light is 
so located that it is hard to make a replace¬ 
ment To meet this difficulty, the wrench 
illustrated in Fig. 7 w'as designed. 

The open end of the rubber tube is slipped 
over the end of the lamp bulb, and then 
the wrench is turned in the proper direction 
to remove or replace the lube. 


AERIAL TESTING 
By Edwin T. Phillips 

D ISCONNECT the aerial and ground 
from the set, and place the headphones 
in series between them; on making and 
breaking the circuit, you should hear a noise 
similar to that obtained when you “tickle*’ 
the eat whisker on a crystal set. 

\ quicker method is simply to put a shunt 
across the aerial and ground when the set 
is in operation. On making and breaking 
the circuit, a “keying” effect should he no¬ 
ticed. Either test will indicate a good an¬ 
tenna; and I venture to say that if every 
Service Man would make them, fewer sets 
would he taken back to the shop to look 
for trouble which is in the “location." 


VOLTAGE TESTS ON ’27s 
By R. D. Wills 

I N taking voltage measurements of a set 
employing type *27 tubes, it must be re¬ 
membered that some older equipment takes 
the reading between plate and filament, 
even though a t-to-5-prong adapter is used. 



While at .7 the filament and cathode arc both 
at ground , there is considerable difference b*.'- 
tween them in a potver detector (/?). Then, too, 
late models arc apt to have a positive bias in¬ 
stead of a ground tap at R. 


Unless the equipment is arranged to show 
tHe condition of the cathode circuit, this 
circuit must he tested separately: since a 
correct plate-filament voltage is not enough 
to show how the tube is functioning. In 
tubes of this kind, the plate current must 
flow through the cathode return. 

In most sets employing *27 type tubes, the 
volume control is inserted in the cathode 
circuit and, since moving parts are most 
subject to acquired defects, the volume con¬ 
trol is always a good place to look for an 
open cathode circuit, as a short cut in trouble 
finding. 

This article was inspired by knowledge 
of a case where half a day was spent by tu'o 
Service Men looking for trouble with socket 
meters which did not show the open cathode. 


DETECTOR TROUBLES 
By J. N. Schwartz 

T HE commonest, most obnoxious and most 
elusive trouble in detector circuits is 
frequency distortion. It is also the most 
difficult to locate; since other portions of 
the receiver are more likely to be suspected 
and subjected to investigation. Frequency 
distortion creeps into the most efficient cir¬ 
cuits, under the guise of all those higldv- 
dcsiruble features—“low loss.'* “high sen¬ 
sitivity,” “sharp tuning,” “wide tuning 
range,” “good low-note reproduction,” etc. — 
and the possibility of their contributing to 
distortion is seldom considered. For this 



Introduciug R into the detector circuit prevents 
regeneration, but broadens tuning. However, 
in a super-selective set , cutting the tuning doscit 
from D to C may better quality. 

reason, the radio- and audio- frequency sec¬ 
tions receive more than their proper share 
of consideration in efforts to eliminate dis¬ 
tortion. 

Usually, every precaution is taken to in¬ 
sure good quality in the construction of re¬ 
ceivers, whether of the commercial or the 
home-built types. The circuit, the compo¬ 
nents, and their placement, are given nil 
due consideration. The result should be 
ideal reproduction; but this is rarely the 
ease, as we can plainly hear in most com¬ 
mercial receivers. Using a regenerative de¬ 
tector, no distortion is evident on strong 
signals, so long as the detector and audio 
stages are kept below the point of over¬ 
load; but as soon as weak signals are re¬ 
ceived, with the aid of regeneration, the 
tuning curve becomes so steep and narrow 
that serious distortion results from side¬ 
band cutting, and the accompanying attenu¬ 
ation of high frequencies. The more effi¬ 
cient the circuit, the worse this effect. 

In modern T. R. F. receivers, with three 
stages ahead of the detector, the use of 
the grid condenser and leak is obviated, from 
the standpoint of available power. Using 
plate-bend detection, with its higher grid 
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liiiis, the tendency to repent rate, or oscil- 
Intr, is at once increased. The resultant in¬ 
crease in the sharpness of tuning (not in it¬ 
self undesirable, hut here accompanied hv 
other factors) results in frequency distor¬ 
tion ot a serious nature. The signal fre- 
qiicney-barid, already narrowed in the tuned 
stages, suffers. This effect will not be no¬ 
ticed, if the signal is kept hrlow the point 
of overloading the tube; hut, as before, it 
becomes evident oil weak signals. One well- 
known set, one of the most expensive on 
the market (the writer is n Comnlinn ) . is 
such a serious offender that speech from 
stations moderately distant is almost un¬ 
intelligible; yet many buyers select it be¬ 
cause of its “absence of static and higli- 
frec|iiency noises.’’ 

Audio transformers of high primary in¬ 
ductance and impedance tend to aggravate 
Ibis condition; since they respond very well 
to low notes, and the amplification curve 
falls off toward the high-frequency end. 

I hey have usually also a tendency to regen¬ 
erate the detector slightly. Tor this reason, 
we often find a set using really high-grade 
transformers giving poorer reproduction 
than those with cheaper components. 

I he simplest and most effective cure for 
this condition, in a commercial set, is to 
shunt the detector tuning circuit with a 
resistor of such value as to stop the re¬ 
generative action. This will at the same time 
flatten and widen the tuning curve. The 
sensitivity will ne somewhat reduced; but 
in most eases there is some to spare — at 
least that portion which is rendered useless 
by distortion. However, the manufacturer 
has a decidedly simple and effective means 
of getting around this in sets of the future; 
which will not only eliminate detector dis¬ 
tort ion, but at the same time increase sen¬ 
sitivity and volume without impairing se¬ 
lectivity. 

FINDING HOME-MADE STATIC 
Hy Duncan Salmond 

M VN”'! of the crashes and Im/./.cs endured 
by owners of the latest receivers can 
la* traced to electrical appliances and fix 
lure* in the same home. A svstematie 
method ot tracing them begins by shutting 
off the power where it enters the house. 

J In n remove the line fuses, one at a time, 
wipe them clear of nil dust, and clean the 
sockets. Tighten up the screws that hold 
'is to the fuse blocks and switches. If 
H'<- contacts arc too black, a little sandpaper 
will brighten them, lie sure to screw the 
fuses in tight when replacing them. 


I lie next step is to start at one end of 
the house, and examine each electric socket 
to make sure that the connections are tight: 
don t he afraid to use sandpaper where it 
is necessary. The power may then be turned 
on. 

Turn on your radio set with the volume 
••I hill. 1 urn the selector away from any 
station until nothing can be heard but the 
usual noises. 

Start with the first room, and turn on the 
light a number of times. Each time a click- 
may he expected in the receiver. If the 
socket is of the chain-pull type, shake the 
chain vigorously, first with the light on and 
I lien cfT. If noise is obviously caused thus, 
the chain should he replaced by a non-mctal- 
Jic «>rd. If, on rapping the socket with the 
knuckles, noise is heard, it is probable that 
arcing has pitted the contacts; arid the 
cheapest remedy is to replace the socket. 

If a socket is suspended from the ceiling 
by a metal chain, a great deal of noise may 
In* caused by the movement of the individual 
links as the- chain swings. This mav he cured 
by soldering piece of line flexible wire 
to each link from top to bottom, to prevent 
the accumulation of static charges. 

It each socket in the house has been gone* 
over, as described, the elianccs arc that 
most interference will be eliminated. How¬ 
ever, if noises continue, remember that your 
neighbor’s fixtures may he as had as ever, 
arid that you as an individual have done a 
whole lot to help a good muse. Your elee- 
tric-liglit company and radio dealer will 
probably he glad to help in tracing outside 
interference. 





d*. 10 

the elect nc charge, a ecu mutating on the metal 
of light fixture*, can.sex “stat noises: which 

arc eliminated by the use of a jumper. 


Fiji. II 

A trickle charger and a D. P . D. T. switch 
may be quickly arranged as shown to assemble 
a tube reactivator. (The transformer nerd not 
be removed from the charger.) 

REACTIVATION WITH A TIUCKLE 
CHARGER 
Hy F. E. Nolkemper 

OOMG D.C. tubes, such as the ’Of). ‘0IA, 
^ 12 A and '7IA, can he brought hack to 
activity by the simple method shown. 

I lie switch is thrown to A for one min¬ 
ute. connecting the filament across the sec- 
onda ry terminals of the step-down trans- 
foriner and “flushing” the tube; and then 
reversed to B, where the output of the rec¬ 
tifier is applied for ten minutes to permit 
the tube to “age.*’ If emission is not then 
restored, the tube must he discarded. 

SERVICE BUSINESS METHODS 
Hy Albert A. Saddler 
OINCR the publication of my letter in the 
^ May issue of Haoio-Chakt, I have gone 
into business for myself. I have a store in 


The tag which Mr. Saddler attaches to each 

job, as a record and time sheet, is reproduced 
here . 

a very good neighborhood and am doing 
nicely. 

My two assistants are instructed to he 
courteous and neat. When we call on a 
customer, we do not give the impression 
that we are crazy to get the job done and 
collect. When making a service call, we 
arrive on time. The following questions are 
asked: what is the nature of the trouble!- 
Is the set weak, noisy, does it cut out, or 
is it dead? After hearing the symptoms, we 
go to work. One man tests the tubes; while 
the other cleans the inside of the set with 
a brush, with long tine bristles, which I find 
very convenient for this purpose. This dust 
accumulates, and it is hard for the housewife 
to get out. 

The set analyzer is then applied and the 
usual readings taken. We carrv an \.<_\ 
oscillator with which to rebalance the set. 
If it is necessary to take it to the shop, 
we tag it properly with all the information 
required. 

When work is completed, to the customer’s 
approval, we come to the most important 
question — “How much do I owe von?” The 
only rule is, charge enough for your service, 
but do not overcharge. Your customer is 
your best advertisement. 


FINANCING SERVICE EQUIPMENT 
Hy P. F. Nugent 

yt LMDS I every conceivable commodity 
A cnn i,e procured on time payments, even 
articles costing hut a trifle; why not radio 
instruments also on a partial-payment plan? 
Every Service Man worth his salt wants to 
he llu* owner of delicate precision measuring 
instruments and fine testers; hut few of us 
are able to afford a hundred, or even lift', 
dollars at one fell swoop. A Service Man 
(Continuer? on pnrje 175) 
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A Complete Tester for the Service Man 

The apparatus shown here was designed for all-around service, to 
meet all the needs of radio work with modern receivers. I he 
shunts and switches give it a high degree of efficiency when 

accurately used. 


By BERT DEAL 


T 


11F, tester described, and shown 
schematically in Fig. 2 was con¬ 
st rncted, at a moderate cost, to re¬ 
place one which had been found out 
of date and inadequate for the proper serv¬ 
icing of modern, complicated receivers. That 


switches, permits reading all voltages and 
currents at the socket nuclei operating con¬ 
ditions; it isolates the circuits so effectively 
that tlie same resistors are employed for all 
D.C. voltage measurements. These are read 
on four convenient ranges, and return to the 



Control-grid and screen-grid voltages are 
read with the bipolar switch in position t; 
grid bias with Sw2 in the normal position. 
As screen-griil voltage is positive, the re¬ 
versing switch is used. Control-grid voltage, 
lisuallv negative, can be read with the bi¬ 
polar in position 3 and Sw2 in normal. If 
the meter tends to read backward, it appears 
that the tube is used as a space-charge am¬ 
plifier, and the control-grid has a positive 
bias. Sw2 should then he reversed. 

Cathode voltage is read with respect to 
the heater; Sw:i should he placed on the 
filament side for these readings. In an 
A i . receiver, in which the cathode is 
grounded through the grid-bias resistor, and 
the heater also grounded, the cathode "ill 
read positive; in others, the heater is con¬ 
nected to some positive potential, and S\v2 
is placed in reverse to read the cathode 
voltage. If the cathode is connected directly 
to the heater, no reading can he obtained. 

Plate voltages are read in position 5 of 
the bipolar, with Sw3 on the filament side. 
In positions <» and 7, the millianuneter is 
used to measure current- The unusual 
method of mounting the shunts on Sw4 and 
Sw5 permits its insertion in the grid and 
plate circuits, still retaining the continuity 
of these circuits from the previous voltage 
readings; thus obtaining all measurements 
under operating conditions. 


shown here is capable of making all the va¬ 
rious voltage and current measurements at 
the socket terminals, measuring the filament 
emission of a full-wave-rectifier, testing con¬ 
tinuity and condition of circuits, and testing 
all tulles, including the screen-grid type in 
use as cither screen-grid or space-charge 
amplifier. 

Two meters were available — an A. C. volt¬ 
meter and a ()-l-scale D.C. milliamineter. As 
the latter has an internal resistance of 27 
ohms, a parallel resistance of 3 ohms was 
required to give a IO-iua. reading with the 
latter. Carter fixed filament resistors were 
used/ Shorting about a quarter of the turns 
of an 0.1-ohm resistor (with solder) pro¬ 
duced an 0.3-olun shunt, to give a 100-mO. 
rending. 

High resistors, guaranteed accurate within 
1%. were obtained in values of 10,000, 
100,000. 200,000 and 500,000 ohms. Using 
tliese in series with the milliaiumeter pro¬ 
duced a high-resist a nee D.C. voltmeter, with 
ranges of 0-10, 0-100, 0-500 and 0-800 volts; 
sufficiently accurate for all practical pur¬ 
poses, with but 1-ina. current consumption 
for a full-scale reading. 

An olunnieter circuit was also provided; 
the "C” battery was isolated from the various 
circuits except through the push-button B5 
and the bipolar switch. It is also available 
for use in the conventional grid-swing test, 
ns used in several commercial analyzers. 

Tlie bipolar switch, with its auxiliary 


S.I\ ITT. switch Sw3, which determines the 
return to the negative filament or the cath¬ 
ode, as the tube under test requires. 

In a D.C. receiver, where the filament 
voltage is read with Sw2 in reverse, the 
apparent grid voltage is the sum of filament 
and grill voltages, since the grid return is 
to the positive side of the filament. 


Protection for the Meter 

An element of safety is also introduced 
in this manner; with ordinary care, there 
need be no danger of overloading the in¬ 
strument. However, if it is desired to use 
the 0-1 -ina. scale in these positions, the wires 
(Continued on pane 179) 
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Construction of Oscillators for Servicing 

How old transmitting apparatus may be rearranged by the “ham” 
or the same principles utilized by the Service Man 

By A. BINNEWEG, Jr. 


A MA 1 LUK operators may come and 
go, but the oscillators they ImiUI are 
usually good enough to go on, with 
slight modifications, for servicing. 
Low-power tube transmitters can easily he 
revamped for servicing, thus saving time and 
usually considerable expense. Not onlv do 
most transmitters supply sufficient power 
for the ordinary run of tests, hut they can 
he used for many purposes requiring more 
power. It is usually not difficult to locate 
one at a reasonable price. 

Take, for example, the circuit of Fig. 1. 
It is not the last word in transmitting ar¬ 
rangements as used today, hut it is easily 
modernised. It is provided with two clips, 
or tap switches, and some tapped turns at 
I he end of the inductance for the counter¬ 
poise. 

Rearrangement of Circuit 
Rv a few simple changes, Fig. 2 results. 
Since most sets of this type were designed 
tor 150-200 meters, or higher, it is possible 
in sonic cases to adapt them for operation 
in the broadcast spectrum with little change. 
Late:* sets require a different coil; others 
only a few extra turns in the inductance. 
The antenna and counterpoise leads are dis¬ 
connected, and one tap switch is connected 
to the condenser Cl (for rough-frequency 
adjustment), the other being connected to 
the filament center-tap lead. This is a verv 
convenient feature for adjusting the grid 
excitation and, to some extent, the output 
and wave-form. A plate blocking condenser 
(CB) must he added; this should be of 
proper rating to withstand the plate voltage 
used. J hree additional binding posts are 
placed on the panel for current or voltage 
feed to the circuit under test, as indicated 
in Fig, 2. 

A small R.F. choke, consisting of three or 
four hundred turns of fine wire on a cotton 
spool, connected in series with a 5000-ohm 
grid leak and a 0-25-scalc IXC. milliarmneter 
MAI, provides a sensitive resonance indica¬ 
tor. This meter can he mounted in the hole 
left by the antenna ammeter, which is re¬ 
moved. A plate milliammeter MA2 of lower 
reading is often necessary. 

The outfit described was a telephone trans¬ 


mitter, as may he seen from the diagrams. 
'1’he modulator can he left as it was, usuallv; 
the set can then he used as a modulated 
oscillator. Various known frequencies can 
he employed for modulation, if desired; a 
buzzer can he used for some purposes, in a 
simple oscillator, a plate supply with a little 
ripple in it is usually sufficient for other 
purposes. 

The above remarks apply to any of the 
usual amateur transmitters. The procedure 
described would also he followed hy the 
amateur in adapting a transmitter for mod¬ 
ern practice, as far as the circuit is con¬ 
cerned. 

Simplified Circuits 

The short-wave sets can often be re¬ 
vamped, with somewhat less difficulty, for 
servicing. I snally, it suffices to increase the 
values ot the grid and plate-blocking con¬ 
densers GC and Cff, and the size of the in¬ 
ductance; although the choke may have to 
be changed. The later sets employ a large 


quiring a minimum of apparatus and having 
facilities for all kinds of tests. A useful 
oscillator is shown in Fig. this has all the 
advantages of ordinary equipment, with 
some additional advantages. The sensitive 
gridmeter is at ground potential; a shielded 
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This type of oscillator presents several adz'an- 
tapes for the user. It must be shielded, as 
shozvn the pick-up coil has external terminals 
for connection to a set, 

value of capacity in the oscillating circuit, 
so it may not he necessary to replace the 
tuning condenser Cl. A set designed for 
short-wave use works especially well at 
lower frequencies, if proper constants are 
employed. 

Although much has been published on the 
genet a! subject of oscillators, there is room 
for considerable improvement in outfits re- 


Tlus circuit, though it requires a special con¬ 
denser unit, requires no grid condenser and 
avoids body-capacity effects. Its output is 
picked up just as in Fig. 3. 

case and a “II — ” battery by-pass condenser 
C2 are also provided, it is also better to 
employ a small choke ILF.C. in series with 
the grid leak. Current or voltage feed is 
also provided. Circuit values are as usual 
for the broadcast band. 

Kvery circuit has its own particular ad¬ 
vantages. Fig. \ requires no IL F. chokes; 
its gridmeter is at ground potential and no 
body effects will he noticed, since the con¬ 
densers also are grounded. However, it re¬ 
quires a double-unit condenser CIA — ClK; 
which may he a disadvantage if one is not 
available. If plug-in coils L are to he used, 
four coil-connections arc necessary. Roth 
coils and both condensers arc of the same 
values. Whether Fig. or Fig, 1 is the more 
suitable depends upon the user and the parts 
available. 

Since the meters are usually the most ex¬ 
pensive parts, their number must he limited. 
Fig. 5 shows a convenient arrangement to 
provide versatility. \ number of posts are 
provided on the panel, and shunts are used 
for the various tubes employed; each shunt 
RL R2 has in series a push-pull switch Swl, 
Sw2. A\ hen the meter is used externallv for 
a vacuum-tube voltmeter, or in measuring 



of 7e "service «£, Thif'oZ "broadfaf, ZuoTtr dmirably ,o the 


for purposes of receiver testing and adjustment. As remodeled in Fig. 2, 'it U'il^servcTliis 


purpose excellently. 
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plate currents, it ti<is two ranges. This meter 
can lie ased externally, even though the 
oscillator is operating, hy connecting to 
proper posts. Uy means of a variable re¬ 
sistor ltd, it is possible, not only to provide 
an extra sln.nt, but to set the grid current 
at a definite value on the scale; which is 
convenient in some tests. The shunts HI, It2 
c< 11 sist of short lengths of resistanc e wire, 
adjusted to give 1/2, 1/d, etc. of full-scale, 
deflection when this cnrmi 1 value is passing 
through the combination. A complete diagram 
of connections decided upon should he glued 
to Ihc case of the set. 

i*y using in the oscillator two paralleled 
sockets, power outputs up to 15 walls may 
he obtained with the proper tubes and volt¬ 
ages. Ordinary condenser spacing will allow 
oscillator plate voltages of about 350 volts 
in ordinary arrangements; for “hi-C” ama¬ 
teur transmitters, 1000 volts is usually speci¬ 
fied. For such a wide selection of outputs, 
the shunting arrangement of Fig. 5 is neces¬ 
sary. Since the filament voltages and cur¬ 
rents will vary with the different tubes used, 
the* rheostat connections of Fig. <> are neces¬ 
sary. Two rheostats HI, U2 arc* connected 
in series; and a switch is provided to 
short either one or the other. Roth may he 
calibrated for the filament voltages to he 
used in this way; so that no filament volt¬ 


meter is necessary on the panel. One rheo¬ 
stat is of the carbon-pile type and the other 
of the power-tube variety. 

Other Adaptations 

The vacuum-tube voltmeter can he used 
for in,.nv purposes hy the Service Man. 
Since it requires only limited space, it may 
he moulded in the same cabinet with the 
oscillator. A good size of meter to use for 



With a large output, it is desirable to provide 
button controlled meter shunts, os shov-n at the 
left. which at ve a higher scale reading. The 
connect ions at the right adjust filament voltage 
for the tube in use. 


any of the circuits described is the 0-1 */»- 
inilliampeie scale. Ry providing two addi¬ 
tional posts 5, (» on the panel the meter can 
he used also for the tube voltmeter, as shown 
in Fig. 7. 

The heat-frequency oscillator provides per¬ 
haps the simplest arrangement to obtain a 
good audio note over the entire audible 
range. One oscillator is fixed as to fre¬ 
quency; and the other is variable, as shown 
in Fig. 8. Although the audible heat can he 
picked up in an external circuit, if desired, 
one can listen in the plate circuit of either 
oscillator. The adjlistenhle-oseillator tuning 
condenser CT should he shunted hy a sm ill 
trimming (midget) condenser to give small 
changes in the heat-note. In some arrange¬ 
ments. a short extension handle on this con¬ 
denser will he necessary for best results. 
The whole outfit should he mounted in a 
shield case, and proper posts provided for 
external connections. It can he used for 
many purposes at either radio or audio 
frequencies. 

With his long experience with all kinds of 
circuits at long and short waves, an amateur 
makes an ideal Service Man. The fact that 
he owns a license is sufficient proof that he 
has unusual interest, often greater ability, 
and certainly more knowledge of radio regu- 
(Contifined on page 179) 


Installing a Standard Receiver in a Car 

By RALPH MANLEY 


A ROl’T a year ago I decided that I 
wanted radio in my car. I tried three 
sets which I made myself. All would work 
on a good outside antenna, but they were 
not satisfactory on a car antenna. I later 
decided to try a standard broadcast receiver 
—the Croslcy screen-grid “Model 21.” In 
contrast to the usual location of an automo¬ 
tive receiver, I mounted this on the slielt 
hack of the scat in my coupe. The receiver 
was at the right, the dynamic speaker at 
the left; the * , ‘H” and U C M batteries were 
located under the rear deck; and the “A” 
supply was. of course, derived from the 
storage battery of the ear. 

To eliminate the interference from the 
engine, I used a 25,000-ohm resistor con¬ 
nected in series between each spark-plug 
and its ignition lead. Retween the frame 
of the generator and the relay box from 
which a lead is taken to the ammeter, I 
shunted an 0.25-mf. condenser; this con¬ 
nection must he made on the generator side 
of the box, or the noise will interfere with 
reception when driving at ii high speed. 
Retween the ignition coil and the distributor 
cap, I inserted a 30,000-ohm resistor. 'The 


lead-in is sheathed wire with the shielding 
grounded. 

With this arrangement, and a copper- 
screen aerial in the top of the car. I have 
been able to receive, while driving, stations 
over a thousand miles distant with plenty of 
volume. 


I find it very convenient to carry a small 
aerial wire with battery clips on each end. 
When the car is stopped, I can receive far 
distant stations with extreme volume hy 
clipping one end of this wire to my acri d, 
and tho far end to any extensive metallic 
object, such as a wire feme, a windmill, etc. 



Here is another variation in the manner of mounting an automotive receiver, which permits the 
convenient use of a standard set. When the car is stopped, a temporary aerial enables greater 

distance to be obtained. 
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Operating Notes for Service Men 

Mr. Freed follows the excellent idea of keeping a notebook and 
jotting down his experiences with sets of this and that model. 
Consequently, he has a “ line ” on many of them which saves time 

and worries. 


T HE new Fa (la sets incorporate the 
“Flashograph,” which lights a bulb 
when a station is reached on the tun¬ 
ing scale. To set this, when a station 
has been toned to its highest peak, a ke\, 
tarnished with the set, is pushed through 
the hole provided in the panel. The dial 
is thereby perforated at this point; and. 
every time the dial is set to the same point, 
th* Flashograph operates. It is good policy 
not to use this key to perforate the dial 
until the set has been installed in the cus¬ 
tomers house; for oftentimes the settings 
necessary there are different from those 
which would he found in the store. (Fig. 1.) 

Points to Watch 

Complaints ot lack of power, or weak re¬ 
ception, on a Roister “Model K” may he 
caused by a shorted vernier tuning con¬ 
denser, which cuts out one stage, in etfect. 
1‘his condenser is located at the end of the 
tuning gang nearest the detector (Fig, 2); 
the trouble is caused by the mica falling out 
and allowing the plates to touch. 

Several Federal sets, of a popular model, 
were returned to the shop because of failure 
of the power packs. After melting out the 
tar and pitch which sealed in the components 
of a number of these packs, and tracing the 
circuit, the trouble in each case was found 
in the “B — % * return, a noil-insulated wire 
which emerges from the compound and is 
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Above, the arrangement of the " Flashograph” 
tuning indicator in Fada models; Center, a Com 
pen sating condenser position in the Kolstcr K; 
lower, the internal ground lead in a Federal 
power pack, which may require re soldering. 


By BERTRAM M. FREED 

soldered tu the metal container. When vi¬ 
bration breaks Ibis wire loose from its moor¬ 
ings, no "ir voltage can be obtained. (See 
Fig. ;l) 

A loud liiini in tbr Radiol a “17’' or *‘18.” 
which is not caused by a shorted filament 
winding or biasing resistor, may be attri¬ 
buted to a faulty volume control. This re¬ 
sistor has its movable arm connected to the 
grid lead of the first H.F. tube. 

A source of noise and fading in a Freed- 
Eisemann “Nit-80*’ was found in the volume 
control, after a thorough preliminary test 
of the tubes and aerial. This model uses 
a volume control of unusual type, and it 
must usually he replaced. Cleaning the re¬ 
sistor usually helps but little and for a short 
time. 

When replacing the antenna tuning vari¬ 
ometer in an Earl DC. model, care must be 
taken that the shaft and the unit proper are 
shielded and insulated from the chassis. If 
the shaft shorts to the chassis, something 
goes! (Sometimes an H.F. coil, most likely 
a tube.) 

An owner of a Grebe model (using four 
*2(>s, a *27, a '71A and an *80) complained of 
hum which was not present when the set was 
first operated. The hum control could not 
he found at the first search but, after the 
chassis was removed, it was discovered just 
behind the detector. Only a six- or eight- 
inch screwdriver is needed to make the ad¬ 
justment. (Fig. t.) 

W lien fading or intermittent reception 
from a Zenith “Series 50” screen-grid model 
is reported, it is a good idea to pull on 
every wire; better still, sweat every soldered 
joint that is accessible. Loose or corroded 
connections may cause serious trouble. The 
same is true of Philcos; reheating corroded 
joints may correct intermittent reception. 

On newer Phi loo models, the common can 
which shields the screen-grid tubes is held 
in place by four or five screws; if this shield 
is not tightened securely, oscillation results. 

Lack of Control 

If radio reception increases in a Colonial 
“.Model ’i2'* A.C. set when the phono-radio 
switch is turned to phonograph position, the 
trouble may he found in an open detector- 
cathode resistor. (The color is black.) 

In the same model, a report of fading 
and noise not attributable to the three 0.1- 
mf. Sprague condensers has been traced to 
a broken porcelain bracket in the variable 
condensers. Vibration then causes the stator 
to shift, causing fading and, when the plates 
short for a moment, noise. 

In replacing a Bosch chassis (“18,” “48,” 
“28,” etc.) take care to place it in the cabinet 
in such a position that the shafts of the 
volume control and the tuning gang do not 


short to the escutcheon plate. This will cut 
out the first H.F. stage and most reception, 
in the “28” or **211“; and in the screen-grid 
models, hand capacity or lack of reception 
results. 

In some Peerless models, the detector grid 
connection is a lug, fastened to the hukelite 
strip directly back of the detector timing 
condenser; it sometimes shifts and shorts 
to the shield can covering the detector tube 
(FV 5.) 

After changing speakers and overhauling 
the chassis, to remedy intermittent reception 
on the Facia “15,** “25“ or “25,” the trouble 
was traced to poor tinsel connection to the 
speaker cord tips. Change the cord, or 
sweat the tips. 

Few Service Men bother to adjust the an¬ 
tenna compensating condenser of everv 
S par ton set. This should, however, he ad¬ 
justed from time to time, as necessitated bv 
climatic and seasonal conditions. (Fig. <>,) 

Some have condemned the volume control 
of a new Strombcrg Carlson A.C. because it 
had no effect on volume, without observing 
that the local-distance switch was in the 
distance position. In (his receiver, this con¬ 
trol is combined with the A.C. switch; the 
latter turns clockwise to turn on the set. 
When it is then pushed in, the set is em¬ 
ploying the “distance” arrangement; when 
the switch is pulled out, it is set for locals. 
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The upper view shows where a hum control 
may be found in certain Grebe sets; center , a 
detector grid connection which may short to 
the tube shield in some Peerless models; lower , 
the antenna compensator of a Sparton set 
which may require resetting. 
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Salvage Ualues in Old Radio Sets 

Receivers of standard makes, in perfect working order, are nowa¬ 
days cheaper than their component parts. A few hints as to their 
utilization are contained in this article. 


R ADIO parts and sets which are no 
longer the “last word*’ can he ob¬ 
tained quite cheaply, and are valu¬ 
able for many different purposes; 
among which is replacement in some types 
of sets. These parts are obtained easily in 
a variety of ways and often at a surpris¬ 
ingly small cost. Old regenerative receiv- 



Thc method of connect in ft a battery charger, 

shown here, gives flexibility in operation f# 
meet varying demands. 

ing sets, which can be purchased tor a com¬ 
parative “song,” when slight!) muddied, are 
useful as service oscillators. Old sets tit 
other types, after slight adjustments have 
been made, can easily be sold to some types 
of customers. 1). C. sets, when made over 
into A.C. models, sell easily, and at a good 
piolit. Methods of obtaining old parts and 
sets, and I he uses to which they can be 
adapted, will be described. 

'Hie re are, and always will be, radio 
owners who cannot afford the best in radio 
entertainment, and must use sets whieh are 
not as good ns their more expensive A C 
counterparts. These set-owners are con¬ 
tent with the usual quality and, often. With 
the use of batteries for plate supply; since 
the initial cost is less. 

On the other hand, there are set-owners 
who must have the very best, and are con¬ 
stant lv buying new models and discarding 
t.hc old ones, although these are still in 
good shape. Moreover, it is usually lhe 
Service Man who advises the owner that 
better results can be obtained with A later 
model, and is thus in a position to offer the 
owner a price for the old set. Any set 
owner realizes that an out-of-date set whieh 
must be resold is not worth much, and 
will be content with a small allowance. It 
I he Service Man sells new sets on the side, 
it is bis part to install such a new set. 
Often it will be to his advantage to make 
n rather liberal allowance on an old model, 
in order to induce the prospective buyer 
to buy a new receiver. Any small amount, 
offered in excess of what the set would 
normally be worth, is easily absorbed in 
the profit made on the new set. 


By CLYDE A. RANDON 

Market for Old Sets 

If a D.C. set is received in a deal, or 
purchase, the Service Man can give it the 
“once over** and resell it to some listener 
at a reasonable cost. Hy using adapters, 
such a set can be equipped for ’!)!> tubes so 
that A large storage battery is unnecessary. 
With all the haft cries in the cabinet, the 
old set is more salable. Some listeners do 
not care particularly for extremely good 
quality; for example, college students away 
from home will often buy a cheap set sim¬ 
ply to listen to boxing returns or football 
games in their own private room, or at the 
fraternity house. They do not expect an 
exceptional set for a small price, and are 
content to receive these sporting returns 
for the few months which they spend away 
from home. 

Service Oscillator 

Old D.C. models, if regenerative, can be 
used for servicing. Tor example, one of the 
small Crosley regenerative sets can be set 
up in the laboratory to function as a hetero¬ 
dyne wavemetcr or for any of the many 
purposes whieh an oscillator serves. A 
small 4 T>** unit eliminator which someone 
has discarded, because it no longer sup¬ 
plies sutlieient current for a late model set, 
can be used to supply the plate voltage. 



Here is a very simple rectifier circuit which 
wilt be useful for various shop purposes, as 
zee 11 as for charging. 

There are also many kinds of parts which 
can be obtained for practically nothing. 
{ V sockets will serve many purposes; al¬ 
though they do not look as well, they will 
“take” the l*\ tubes, and can lie used in 
experimental hookups of various kinds. 

These sockets usually have good bind¬ 
ing posts; if such a socket is mounted 
where power connections are required (for 
example in a battery charger; see Fig. 1). 
connections can be made in any desired 
order a round these posts. 

A Handy Charter Set-Up 
Tn Fig. I is shown a very good use for 
some old sockets, and a tube base. The 
rate at whieh the charger charges, depends 
upon the transformer voltage; so various 
taps can be used for the different charging 
rates desired. I>y making connections to 
the sockets and connecting the tube- base 
as shown at the top it is possible to sup¬ 
ply three or more charging rates by simply 
plugging into the proper socket. The grid 
and plate terminals on the tube-base are 


shorted. When inserted into either of the 
sockets this plug serves to close one of the 
110-volt leads connecting with the primary ; 
thus turning the charger “on. Obviously, 
the price of a switch is also sa\cd. Om 
of the filament terminals on each of the 
sockets connects with the plate; the other 
tilament terminal connecting to the various 
taps supplying the different transformer 
voltages. This system has been used with 
a "drv” type charging unit; but it will also 
work with a Tungar bulb, or other system. 

Since battery chargers are very useful to 
the Service Man and can easily he Con¬ 
structed, one will be briefly described be¬ 
low. \ simple rectifier constructed at a 
small initial cost is useful for the experi¬ 
menter as well as the Service Man. 

A Tungar rectifier is easily assembled. It 
consists of n two-electrode tube, or equiva¬ 
lent "dry” unit, and a step-down trans¬ 
former. 'The circuit is shown in l* ig. -• 

Construction of a Transformer 

The core, which measures 8 by 5 inches, 
outside, has a cross-section 1*4 inches 
square, consisting of .Ol(i-in. silicon lami 
nated steel. About MOO pieces are neces¬ 
sary. One can often secure an old core 
of the proper size, and the iron need not 
then be cut. If a right-angle box is con¬ 
structed. with 8 in. inside measurement, one 
leg of the core may he built up by placing 
one strip first to the right, then another 
to the left. When compressed, th* core 
should measure PA inches thick; it should 
be squeezed in a vise and bound with tape. 
'Hu* other leg is built up in a similar way. 

The priinnrv winding consists of 100 turns 
of No. 18 D.O.G wire, and should be wound 
on a. slightly-tapered form to facilitate re¬ 
moval. Small, sepia re pieces of wood should 
be fastened at each end of the form and a 
couple of wires laid lengthwise. lape the 
primary, longitudinally. 

The secondary winding consists of 100 
turns of No. It wire, and this should be 
wound on the same form. A tap is taken 
off for the filament voltage at the tenth 
turn. If I he windings are soaked in hot 
paratfm there will be less chance that the 
(Continued on Rape 180) 



The design of a transformer for use with a 
charger, as in Fig. 2. or any other purpose 
-which may suggest itself to the radio worker. 


J 










































































Radio Service Data Sheet 


COLONIAL 31 AND 32 D.C. 



The following are the values for the chassis 
parts of the Colonial “32 D.C.” screen-grid 

receiver. Condensers: Cl, C2. C3, C4, .00035- 
mi. ; C5. .00025-mf.; C6. C7, C8, C9, 5 mmf.; 
CIO, 0.2-mf.; Cl 1. Cl2. C14, Cl5, Cl6, Cl8. 
09, C21, C22, C23, C32, C33, C35, 0.1-mf.; 
Cl3, 07, C20, 0.25*mf.; C24, C25, .00025-mf.; 
C26, C34, 1.0 mf.; C31, .05-mf. Resistors: 
R2, 10,000 ohms (volume control); R3. 35.000 
ohms (pink); R4, 65.000 ohms (orange); R7, 
I\8, R9, R12, 750,000 ohms (red); R10, 10,000 


200 ohms (hlack, wire wound); R13, 34.9 ohms 
( ‘chimney” ty|w); K14. 1.43 ohms (vitreous); 
R16, 100,000 ohms (green); K17, 50,000 ohms 
(hlack); Rl 8, R22, 100,000 ohms (green): 

R19, 2,000 ohms (red. wire-wound). 

The chokes Rl* C7 and KhC8 are 930 micro 
henry; AJ*Cl, AI*C2. AI*C3, Ah'C4, 50 henry: 
M ? C5, 11.7 ohms. V8 is the pitot light. Puses 
arc 3 to 5-amp. rating. 

The meter readings for the “Model 32 D.C.” 



The Colonial “31 D.C/* which has had very 
wide distribution, incorporates a »um!>er of 
unusual design features. For instance, volume 
is controlled by varying condenser C4; with the 
middle plate centered the signal is balanced 
out. \tt absorption loop (LlC) improves the 

tuning characteristic. 

The cable color code is as follows: 7, yellow; 
L maroon; 5, black; 2. blue; 6. red: 12, gold 
with black tracer; 9, hlack with red tracer; 

10 red with black tracer; 3, green; 4, 8 and 

11 are not used, 

Vl, V2, V3, V4 and V5 are '26 tubes; V6, 
V7, are *71As; while V8 is a 110 V. ‘minia¬ 
ture base” 15-watt lamp. 

The following parts are contained in the 
power pack: F, 5-amp. fuses: 09. 2-mL; 

AFC2, AFC3, 1J4*henry chokes; T2, A.F. push* 
pull input transformer; T3, A. F. push-pull out- 
put transformer; AFC4. 18*ohm reproducer field; 
HI 1 100,000 ohms; R12 9.1 ohms; R13 20-ohm 
l>ower rheostat; R14 60 ohms; radio-frequency 
chokes RFC2 and RFC3; and the tubes V6 
and V7. 

Following are the constants for tbe receiver 
chassis: RFCl, K.F. choke; C5, C6, C7, C8, 

CIO, .002-mf.; Cll, C13, 0.5-mL; C9, 02, 
08, 0.1-mf.; C14, 05, 06, 0.4-mf.; 07, 

1 mf.; 09, 2 mf. Rl, R4. R6, 2.5 ohms, 
R2, R7, RIO, 100,000 ohms; R3, 200 ohms; 
R5, 100 ohms; R8, 30-ohm potentiometer; R9. 
10,000 ohms. Jack J is the connection in the 
plate circuit of detector tube Y4 for a phono¬ 
graph pickup. 

A variation of 25% from the following aver¬ 
age operating current values is permissible: 

Grid potential, Vl, V2, V3, V4, 3 volts; VS, 

2.25 volts; V6, Y7, 14 volts. Filament poten¬ 
tial, Vl, V2, Vj, 1.5 volts; Y4, V5, 1.4; V6, 

V 7, 4.7 volts. Plate potential, Vl, 70 volts; 
V2» 98 volts; V3, V6, V7, 95 volts; \ 4, 55 

volts; V5, 85 volts. Plate current, Vl, 3.5 

ma.; V2, V3, 7.5 ma.; V4, 0.3-ma.; V5, 4 ma. ; 
V6, V7, 14 ma. 


ohms (blue); Rll, 250,000 ohms (white); R15, 
50,000 ohms (black): R20, 200 oluns (black, 
wire-wound); R21, 75,000 ohms. 

The following units are mounted in the 
lower pack: condensers C27, 1.0 mf.: C28, 
C30, 0.5-nif.; C29, 0.1-mf.; resistors Rl. 5.7 
ohms, (vitreous); R5, 20 ohms (vitreous); R6, 


V2, 1.3 ma.; VJ, 1.2 ma.; V4, 0.15 ma.; V5, 
3 ma.; V6, V7, 16 ma. Plate voltage, Vl, V2, 
91 \olts; V3, 92 volts; V4. 81 volts; Y5, 93 
volts; Y6, V7, 104 volts. Screen-grid potential, 
Vl. Y2, 32 volts; Y3, 27 volts; \'4, 5 volts. 
Control-grid potential, Vl, V2, V3, \ 4, ton 
low to read; V5, 2.25 volts; V6, V7 f 5 volts. 
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FADA “SPECIAL” MODEL 265-A AND FAD A “7” MODEL 475-A 



The following is the procedure to be followed 
for neutralizing the Failii “Model 205 A bat¬ 
tery set: the neutralizing condensers 4.7, C8, 
49 are located from left to right in the set. 

balance VJ, V2, VI, in the same order, using 
a tul>e with an ot en filament. Adjust on a 
wavelength between 250 and 300 meters. To 
neutralize this receiver it is recommended that 
a type ‘01 A tnhe lie used in the detector pnsi 
tion, \'4 ; replacing, when balanced, with a 
type *00 A tube. 

The compensating condenser C3A is located 
at the right of the third tuning condenser and 
is adjusted with a long screwdriver. 

In the Fa* la “Model 475 A*’ receiver, C7 is 
accessible through the left hole (facing front 
of set) in terminal board in first can: and the 
second neutralizing condenser C8 through the 

ter* *»*> kt.pl rvAr 


TRAkSFOfiMCl 

& CHDKB coil 
connunONS 


/tCAff &TX/P c ^ piAH ^ e , 0 ct , 0 

?3 4/ 7ft A/, fir At. 

' t uro. erfo 

403 V- 

right hole. Condenser C9 is reached through 
the right-hand hole in the second can; and CIO 
through the right-hand hole in the third can 
F.ach of these condensers is nuniliered according 
to the stage it balances. It is recommended 
that headphones he used to otrtaiu a mill point 
when balancing the receiver. Tunc for a strong 
signal on a wavelength of 250 to 300 meters, 


ANNOUNCEMENT 

We are pleased to announce that 
Kaiho-Ckmt has taken over the 
subscription list of “Radio Service,” 
formerly published in Dallas, 
Texas. All subscribers of record to 
Radio Service will receive Radio- 
Craft until the expiration of their 
subscriptions. 



(BATUtty CA9LC 
J a P£C£IVEtt 
1 CQNS£CT!ONS 


Detail of the connec¬ 
tion strip (on the 
audio assembly) pro¬ 
vided for the battery- 
cable connections in 
the "Model 475-.-L ’ 
The color-code of the 
Cable appears in this 
illustration. 


when balancing this set, using the loop for 
signal pick-up. 

The input Circuit compensator Cl \ is the 
thumb screw marked “antenna adjuster” on 
the terminal board in the lirst can. Condensers 
C? C.1A and C4 \ are accessible through 
holes in their respective shield cans. 

Wavelength compensation in the various tuned 


stages is obtained by tuning to a strong local 
station (using the loop) oil a wavelength be 
tween 250 and 300 meters. After obtaining the 
loudest signal at a single point, remove the 
loop plugs ami connect an aerial and ground 
to the set. Without moving left-hand dial, 
turn antenna adjuster screw to left or right to 
I oiut of maximum signal. 

The following values are used in this set: 
Cl. C2, C3, C4, ,00035-mf.; C5, .001-mf.; C6, 
Cl 2. C13. Cl4, CIS, Cl6, 0.5 mf.; Cl 1, .00015- 
to .00025-mf.; 07, Lmf. Resistors Kl, R2. 
K3, R4 are 1.000 ohms; R5, 250,000 ohms; 
K6. 500,000 "ohms; R7, 125,000 ohms; R8, 

500,000 ohms; R9, 6 to 20 ohms. Type ‘01A 
tidies are used as VI, V2, VJ, V4, V5 (or a 
type 00A may lie used here) and V6; ami a 
*71 \ for V7. Unit L2 is an untuned R.F. 
transformer. 

When servicing the **475- A” check for open 
resistors Kl. K2, R3 or K4; also for ail o.>en 
output condenser Cl7. If it is difficult to stop 
circuit oscillation, determine whether a low 
resistance ground is being used; and whether 
any of the by-pass condensers are open. 

In both the “265-A” and the “475-A” re¬ 
ceivers the filament rheostat ami ofTou switch 
arc combined in one unit. Roth of these sets 
are two-dial control. 

in the “high gain” Fada “475-A, ” the R.F. 
chokes RFC I, R 1*4*2. RFC3, RFC4, RFC5 are 
inserted in the positive “ V* leads of the first 
five tulies to prevent circuit oscillation due to 
this common lead. 

The battery cable for the **475 A” connects 
to terminal strips on the unit comprising I 1. 
'1*2 and AFC. These strips are shown in an 
accompanying illustration. 

Note the connections and values of R5, R6, 
R7. An open Kl, R2. RJ, or R4 resistor may 
indicate a short in C7, C8, C9, ClO. 
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All About Electrolytic Condensers 

The how and why of a radio component which has made great changes in filter design 

By SYLVAN HARRIS 


T HE value of electrolytic condensers 
Ims been inercn singly appreciated 
during the past lew years; they have 
made it possible to obtain at a low 
cost capacities previously unheard-of, for 
filter systems, and thereby to handle in¬ 
creasingly large operating current with 
smoother output than ever before. A fun¬ 
damental explanation of the subject will 
therefore be of interest to every Service 
Man. Before undertaking this, it should be 
said that the theory of the operation of 
electrolytic cells as condensers is so closely 
related to that of their operation as recti¬ 
fiers, that a simultaneous discussion of both 
effects will materially aid in understanding 
either. 

Elements of a “Cell” 

The electrolytic cell consists of a so- 
called rectifying or “valve metal,” which is 
immersed in an electrolyte together with 
an inactive electrode. The “inactive elec¬ 
trode” may be an additional bar or strip 
of metal, or it may be simply the container 
which holds the electrolyte. Its electrical 
function is merely to connect an outside cir¬ 
cuit conveniently to the liquid active elec¬ 
trode, the electrolyte. Many metals under 
certain conditions, and with certain electro¬ 
lytes, show “valve action”; which is to say 
they allow a current to flow only one way. 
The only elements which exhibit this rec¬ 
tifying action to a degree which is satisfac¬ 
tory for commercial purposes arc aluminum 
ami tantalum. Of these aluminum is the 
more widely used; for the reason that tan- 
la Imu cells require an acid electrolyte, while 
aluminum cells operate satisfactorily with 
the less corrosive horat.es or phosphates. 

1’lie form of cell most widely used com¬ 
prises an electrode of cUaniculhf pure ohi - 
won# mi, immersed in a solution of ammonium 
hornte or phosphate, and an additional in¬ 
active elect rode, which may be carbon, lead, 
copper, or any other metal which does not 
exhibit the valve action. Fig. 1 shows the 
elementary construction of an electrolytic 


cell; at A the two electrodes arc immersed 
in the electrolyte, which is held in a neutral 
container, while at l> a copper can serves 
both as the inactive electrode and as a con¬ 
tainer for the electrolyte. Three active elec¬ 
trodes in a common electrolyte arc shown 
at C; and the Mcrshon “individual electro¬ 
lyte” design is illustrated at I). 

Many theories, most of which are un¬ 
satisfactory and incomplete, have been pro¬ 
posed to explain the operation of these 
cells; the most plausible however, will lie 
explained here. We will consider a cell with 
aluminum and copper electrodes immersed 
in a borax solution. Also, we will first sup¬ 
pose that the cell is connected to a battery; 

Fig. 1 

The Cl’olution of the commercial 
electrolytic condenser is illus¬ 
trated here. .It .t, we have the 
simple rectifier cell from which 
the condenser is derived: t-wo 
metal electrodes arc immersed 
in electrolytic fluid held in an 
insulating container, eft B . the 
electrolyte is contained in a 
metallic can which serves as the 
iiepatiiv or grounded electrode; 
and at C it is shozvn how three 
condensers in one ease can be 
produced. At D, below , the 
Mcrshon method of separating 
the three positive electrodes into 
Compartments. 

the aluminum electrode to the positive and 
the copper electrode to the negative ter¬ 
minal, as shown in Fig. 1A. 

Why the Plate “Forms” 

It is well known that, on the surface of 
aluminum, there is always a coating of oxide 
due to its exposure to the air. Although 
this aluminum oxide is a poor conductor of 
electricity, the coating is so very thin that 
it does not appreciably limit the flow of cur¬ 
rent through the cell. Consequently, when 
a voltage is first applied to the ceil, there 
will he a large Mow of current which may 
result in damage, unless regulated. 

Again, because of the porosity of the 
oxide coating, some of the electrolvte rnav 


leak through the pores and attack the alu¬ 
minum, causing the formation of more oxide. 
The consequent flow of current “ionizes” the 
electrolyte, and negatively-charged oxygen 
molecules (or “ions”) arc liberated at the 
negative copper electrode. These arc at¬ 
tracted to the positive aluminum electrode, 
where the electrons arc neutralized; and oxy¬ 
gen gas is liberated, only to be entrapped 
in the aluminum oxide on the surface of 
the electrode. Then, because of the high 
resistivity of the gas. the current gradu¬ 
ally decreases, as mure and more gas is en¬ 
trapped by the oxide; until finally the flow 
of current ceases entirely. 

The process is called “forming” the cell. 


An insulating medium (that is, the oxygen 
gas) is “formed” at the surface of the alu¬ 
minum and prevents a flow of current from 
the aluminum into the electrolyte. It must 
lu* noted that all this requires that the alu¬ 
minum electrode be charged positively in 
order that the ncgativelv-cluirged oxygen 
ions shall be attracted to the aluminum elec¬ 
trode. When, however, by the reversal of 
current the aluminum electrode is negatively 
charged, the oxygen ions are attracted to 
I be copper. Since the latter has no porous 
coating with which to entrap the gas, the 
oxygen escapes out into the air; and current 
is again allowed to Mow through the cell. 

This, in general, is the manner in which 
the electrolytic rectifier or condenser acts. 




, bi*. A 

tanous types of commercial electrolytic condensers, showina their dcsian and construction Fm™ I.ft 

denser a Polymet sinplc-Z-mf. condenser, with its mounting cup at it< riaht a Mcrshon \innle T !?a * a * C ° tnple-Rmf. C on . 
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ELECTROLYTIC CELL 
CQPP£R- y^^A LUM>NUM 


<n>«: 
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-c- 



Fi({. 3 

At A a>ufl D the schematic circuits of A.C. and a pulsating DC. load, respectively, on un electrolytic condenser; the first is used when forming the 
plate. The curves of B show the current and voltage waves of the circuit A; and those of C, the effect of a breakdown in the hue gk. 


Its great capacity is due primarily tu the 
extreme thinness of the dielectric or gas 
(oxygen) layer — just as in a paper con¬ 
denser; the thinner the paper, the greater 
the capacity. Increasing the size of the 
plates also increases the capacity. 

Actions Inside the Cell 

Now* let ns sec how the cell works in an 
electrical circuit; of course, we know that 
its fundamental connections are about as 
shown in the standard filter circuit (Fig. 
2A), which is used in many Crosley sets. 
A four-section unit is shown in Fig. 2B, as 
used in the Amrad Model 81 “Bel Canto.” 

However, let us first connect the cell into 
an A.C. circuit, such as that indicated in 
Figure HA. Suppose that the copper elec¬ 
trode (or container) is charged positively 
during the first half of the cycle, and that 
this positive ^arge increases from zero to 
maximum; i is, from <i to h, in the volt¬ 
age wave shown at B. In accordance with 
the explanation given before, current will 
flow through the cell; and this current will 
increase with the voltage, as indicated at c 
on the heavier line. As the applied voltage 
decreases from its maximum value, the cur¬ 
rent in the circuit likewise decreases; until 
when the voltage is zero, the current is also 
zero, as shown at point d. 

'Then the polarity of the impressed voltage 
changes, and the aluminum becomes posi¬ 
tively charged. At first there is no gas film 
on the surface of this electrode; so that, 
even though the applied voltage is small, 
the current transmitted through the cell may 
l»e appreciable — being limited mainly hv the 
load resistance and the low impressed voltage 
— so that we may have a small current peak 
ns indicated at e . (Fig 3B.) However, the 
gas film forms again very quickly, cutting 
down the current; so that it tapers off to 
zero, as indicated by the line e-f-g. This 
current, indicated below the horizontal line 


a-d-h 9 is the “back-current,” and detracts 
from the efficiency of the cell as a rectifier. 

At h the cycle begins again. During the 
negative half of the first cycle, after the film 
has been formed, (between f and g) some 
current may be transmitted through the cell, 
because of its ability to act ns a condenser. 
The magnitude of this effect is of course, 
dependent upon the capacity of the cell and 
upon the frequency as well as the value of 
the applied voltage; and it is likely to give 
peculiar shapes to the back-current wave, as 
for example, the curve f-m-h in Fig. 3C. 

If the applied voltage is quite high, there 
Is also danger of breaking clown the film dur¬ 
ing the negative half of the cycle. Such an 
effect is illustrated by the wave f-g-k-h in 
Fig. 8C. After the film is formed, as at e, 
the applied voltage increases until, at r, 
the film breaks down. The hack-current then 
increases from / to g; and from g to k it 
follows the curve we would have had if no 
film had been formed at all. 'Then, when the 
applied voltage drops to a sufficiently low 
value*, at at v l the film forms again, and the 
hack-current drops quickly from k on. 

Forming should, therefore, be begun with 
a small voltage*, which is gradually increased 
up to the working voltage, or perhaps a 
little higher. A current indicator should be 
kept in the* circuit, so that the voltage may 
he* adjusted, to ensure that too much cur- 
re*nt shall riot pass through the cells during 
forming; otherwise the electrolyte will heat, 
and the film may be destroyed. In aluminum 
cells this critical temperature is in the 
neighborhood of 120 degrees Fahrenheit. 
Sparking at the surface of the aluminum 
indicates too great a forming rate. 

The Cell as a Condenser 

Now let us connect the cell into a circuit 
which is supplied with a curre:nt which al¬ 
ways flows in the same direction, as in the* 
battery circuit of Fig. 1A. We have seen 


that, if the aluminum electroeie is always 
held positive, no current will flow through 
the cell; because the insulating film will al¬ 
ways be maintained. Fven if we slightly in- 
c reuse or decrease the battery voltage, 
slowly, no current will be transmitted by 
conduction; because we always keep the 
aluminum positive. 

But if wc increase and decrease the ap¬ 
plied voltage very quickly, we have then 
a condition such as we obtain in rectifier 
circuits; an alternating voltage superposed 
on a constant voltage. The equivalent cir¬ 
cuit is Fig. 31), where we have a source of 
alternating voltage in scries with a source 
of constant voltage. The alternating voltage 
is small compared \sith the constant voltage; 
so that the aluminum electrode is always 
sufficiently positive to retain the gas film 
at its surface. 

Under these conditions t lie re will be no 
conduction current through the cell. Actu¬ 
ally, there will be a small leakage current; 
but this is usually so small (about O.z-iniin- 
ampere per microfarad) that it does not 
detract from the usefulness of the cell as 
a condenser. However, the large capacity 
of I he cell makes it act as a large condenser, 
and it therefore offers little opposition to the 
flow of the alternating component through 
it. It is in this manner that the electro¬ 
lytic cell acts as a condenser of large ca¬ 
pacity in rectifier-filter circuits. Since the 
cell will not pass direct current when con¬ 
nected in this way, the D.C. component is 
not short-circuited; on the contrary, it may 
he used on any load, such as a radio 
receiver. 

A well-formed condenser will remain 
formed indefinitely, even with only occa¬ 
sional use. A properly-formed aluminum 
electrode will not be shiny, like new alumi¬ 
num sheet, hut will have a dull whitish sur¬ 
face, which can he easily scraped off with 
a knife, showing bright aluminum beneath. 



. . „ fi*. 2 

The Circuit A i s that of a Crosley pozver pack using a Mershon triple-amide condenser; B that of un Amrad “81” with a four-anode condenser. In 
each case the negative connection is to the metal case, which serves as a cathode. At D , a standard connection which may be changed to that of “C” 
to prevent motorboating. Condensers inserted at N-X will reduce liability to breakdown, as shown also at E, in a high-voltage circuit. 
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Fill. C 

Electrodes of commercial condensers: 1. Mershon; 2. . -terovox “dry" unit; 3, Sprague 4, Acracon, 
inverted, with rubber tube over anode post, showing gas vent below, 5, Poly met. 


Voltage Ratings 

Aluminum condensers, employing am- 
riioniiiiu phosphate as electrolyte, “break¬ 
down" at about 5<>0 volts; when aiiiinotiiiini 
borate is used, the breakdown voltage is 
about 50(1, Tantalum cells, using dilute sul¬ 
phuric acid, break down at about 4<i0 volts; 
using hydrochloric acid, they break down 
at about 210 volts. Commercial aluminum 
condensers, employing borate solutions, are 
rated at 400 volts maximum, or thereabouts. 

Popular applications of the elect roh tie 
condenser arc found in D.C. and battery- 
operated receivers, where the voltages arc 
always much lower than the breakdown 
voltage of the condenser. 

It is possible, and perfectly practicable* 
to use electrolytic condensers at high-voltage 
points in the circuit by connecting several 
cells, in series, across the voltage to he lil- 
tered. For example, if it is desired to iilter 
the output of a rectifier which delivers a 
peak of 700 volts, the arrangement indicated 
in Fig. 21£ may lie employed; this comprises 
two electrolytic condensers in scries, con¬ 
nected across the output of a full-wave rec¬ 
tifier tube of the ’80 type. With a maximum 
of 700 volts applied, the drop across the 
terminals of each electrolytic cell is only 550 
volts, which is well below the breakdown 
figure. Actually, the tuo in series could 
stand a potential of 800 volts; since they are 
rated at too volts each. The capacity in 
combination of the two is of course, half the 
capacity of cither alone — assuming them to 
have the same value. With a rated capacity 
of 8 microfarads each, the two in series 
would he equivalent to one of four micro¬ 
farads. 

There has recently been evolved the so- 



F?g. R 

/« an Elkon 2000-mf. “dry” electrolytic con • 
denser, two strips of heavy foil are separated 
by a cloth holding the electrolyte, and the cot * 
ton ( to?ver left) prevents a short to the can. 


called “dry** electrolytic condenser. 'Phis 
is dry in the same sense that dry batteries 
are dry; that is to say, dry in the sense 
that the electrolyte cannot he poured out of 
the container. A strip of cloth, or similar 
material, is rolled up with the aluminum, 
the cloth being saturated with the solution 
and holding it much as a sponge holds water. 

Ventilating the Cell 

The objection to the liquid electrolyte has 
been overcome to a large extent by proper 
design of the containers, by the employment 
of rubber gaskets and by adding a gas vent. 
This vent is usually a small “nipple,** which 
is inserted into the container at one end; 
it is made of rubber, and contains a minute 
hole. When the gas pressure within the 
container becomes great enough, by reason 
of either increased temperature or excessive 
evolution of gas, the nipple swells like a 
miniature balloon; the vent hole then opens 
ami permits the gas to escape. When the 
pressure is relieved, the nipple contracts, 
thus closing the hole, and preventing evapo¬ 
ration or leakage of the liquid. 

'Phis is the sole purpose of the “nipple.” 
Although some Service Men are of the opin¬ 
ion that it is necessary to remove it, in 
order to ensure ttie proper operation of the 
condenser, it is evident that the presence 
of the nipple has absolutely nothing to do 
with the operation of the cell except to pre¬ 
vent leakage and evaporation of the elec¬ 
trolyte. Iri fact there are known instances 
where the electrolyte has spilled through 
this hole, unnecessarily opened by a Service 
Mini, and caused damage to the radio set, 
when the owner had need to move the set. 

(However, this rubber may harden, as 
some Service Men have found, and require 
replacements; or salts may so solidly lill the 
tiny hole as to necessitate re-opening it with 
a needle. Another condition, which may lie 
encountered in isolated instances, is lack of 
any opening, because the perforating ma¬ 
chine failed to pierce the rubber.— Editor.) 

Commercial Condenser Design 
The capacity of an electrolytic condenser 
or of any condenser, for that matter, is 
proportional to the area of the active elec¬ 
trodes — in this type the aluminum electrode 
and the liquid electrolyte. Consequently, 
a large surface of aluminum is required in 
order to obtain a large capacity; so various 
ingenious arrangements are found in com¬ 
mercial condensers by means of which these 
large surfaces are provided. In most makes 
an aluminum sheet is coiled spirally about 


n central post, or “riser," to which the sheet 
is welded. The arrangement is shown clearly 
in Fig. 4A. A cap of insulating material 
is mounted on the end of the riser, together 
with the required fastening nuts and solder¬ 
ing lug. 

Another method of giving the anode a 
large surface is that of “extruding" the alu¬ 
minum into the form shown in Fig. U». In 
any case, a sheet of insulating material 
around the anode is required; so that the 



heft, general arrangement of condenser con 
Struetion ; center, Sprague unit (. I, h ollozv 
extruded anode: B, base; C, vent P, sealing 
ring; F, separator; G, cathode-can) ; right , cross- 
sect ion of Acracon unit. 

metal may not come into conductive contact 
with the surrounding container, which is a 
lead to the cathode or negative element. This 
insulator is generally a sheet of celluloid, 
which is perforated to permit good circu¬ 
lation of the electrolyte. 

Genera! Service Notes 
A service hint for reducing motorboating 
in some amplifiers is to change the filter wir¬ 
ing ns shown progressively in Figs. 21) and 
2C. If the output is to feed the plates of 
tubes that require over 500 volts, such as 
the type ‘10 and *50, it is necessary to insert 
com tensers in series with the high-voltage 
leads and poled as shown, at the points 
marked X. (This principle is incorporated 
in transmitter design.) Of course, only 
one negative post can be grounded, anti 
care must he taken so to place the other 
scries condenser units that the cases cannot 
make contact with each other or with the 
ground. 

In one of the Aiurad receivers incorpor¬ 
ating type '99 tubes in a series-filament cir¬ 
cuit, there is provided a single fiO-rnf. con¬ 
denser across the high-voltage D.C. output 
{PottUnited on patje I80jc*a 
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The Utility of Automotive Radio 

The great new market which motor-car radio has opened for the 
industry depends, not upon novelty, but upon the service it will 

render the motoring public 


/^"■"^HKORETICALLY we spend a third 
of our lives in bed; practically, hun¬ 
dreds of thousands people spend a 
third in automobiles. To many motor¬ 
car radio sets render a real service as a 
means of relieving the tedium of long trips, 
keeping the passengers amused and the 
driver awake, amusement in the evening 
while camping or resting. It is coining to 
lie realized that it fills a long-felt want. 
Comparati\ely few people have yet ridden 
in a car equipped with a good radio set. It 
is one of those things that must be tried and 
heard to be appreciated. 

There has been some talk on the part of 
public officials and others to the effect that 
radio in an automobile tends to distract the 
driver, annoy people on the sidewalks, etc., 
etc. Most of these criticisms arise from a 
false perspective. 

It may be true in principle that any addi¬ 
tion to the host of ever-present distractions 
is had. but although there are a hundred 
things going on in and around a car that 


By MORRIS METCALF * 

may prove distracting or annoying, any 
driver deserving of a license does not take 
his attention off the business in hand unless 
conditions of traffic, speed, or the moment 
make it safe to do so. 

However, it is not expected by its spon¬ 
sors that the value of motor-car radio will 
he judged under conditions of crowded 
traffic, mid-day reception or suburban travel. 
After its novelty has worn off the owner 
will not use it under these conditions any 
more than he would drive down Main Street 
playing a portable phonograph, hut for the 
person who is driving from Host on to Mew 
York, Chicago to St. Louis, San Francisco 
to Los Angeles, the pleasure, relaxation and 
freedom from the usual conversational effort 
will he well worth the cost. \ fter an hour’s 
steady driving conversation palls, and the 
radio provides a welcome respite. Waiting 
in a parked car becomes a pleasure. On 
picnics, camping parties, and at wayside 
hotels it provides amusement for the eve¬ 
ning. Ability to get the news of the day, 


the stock and commodity quotations, when 
he is alone and has time to think, will appeal 
to the business man. 

I have talked with many people on this 
subject, including public officials and those 
interested in traffic and Safety conditions, 
and of those who thought they were opposed 
to it or were not interested, ninety per cent 
of them were converted after one rule in a 
car equipped with a good set. 

Primarily, motor-car radio was prompted 
by automobile manufacturers as a new and 
possibly appealing accessory. It begins 
to look as if they had uncovered a new and 
substantial radio market. 

A novelty is short-lived unless it performs 
a worth-while service. To many people 
motor-car radio is just a novelty and noth¬ 
ing more. If this new product is to provide 
a steady volume of business which will be 
of interest to the manufacturers, it must ne 
based on something more substantial than 
Hie mere thrill of listening to “Amos V 
Andv” while riding in an automobile. 



an Extremely Compact Five-Tube Automotive Receiver 


F OR automotive installation — a term 
which covers motor boats and other 
vehicles as well as motor cars — a new 
receiver assembly has been developed 
by the United States Radio and Television 
Corporation of Marion, Indiana. The chas¬ 
sis is unusually compact, fitting into an 
aluminum shield case only 8 x S' H x 10/4 
inches: a junction box, to which all electrical 
leads run, simplifies the task of Connecting 
the control unit, receiver, speaker and power 
supplies. 

The circuit, which is illustrated at the 
right, exhibits several differences from any 
of the other automotive designs which have 
been shown in the preceding issues of Uaimo- 
( haft. It will he noted that a '2f> tube, with 
its high thermal lag and lower filament re¬ 
quirements, is used as a detector, instead of 
the usual *27 type. 'Hie volume control is 
a 10,000-ohm resistor in the cathode return 
of the two K.H. screen-grid amplifiers, which 
regulates their control-grid bias. 

\s with most motor-ear installations, it 
is assumed that the control unit which car¬ 
ries the tuning knob is to he attached to the 
instrument hoard of the car, and thus lie 
accessible to the driver and to his com¬ 
panion; but the previous arrangement of 
the cars equipment will usually control in 
this matter. The locations of the shielded 
chassis and of the magnetic speaker are also 
optional; the standard place for the latter 
is at tlie left of the dash, and an extension 
cord is required for its mounting in the top 
or rear of the car. 

The junction box receives the leads from 
the various units of the assembly; and is 

* President » Radio Manufacturers Assoeiation. 


the convenient place of application of a 
meter for the first service tests. Only the 
flexible drive shaft, which couples the control 
unit to the condenser shaft of the chassis, 
runs directly between the two last named. 
A l:lfi-gear furnishes the connection at the 
receiver. 

For the current supply, a shielded box 
is provided to hold a specially-designed dry¬ 


cell combination, which provides at the same 
time 180 volts of ‘‘IF* and 45 of “C,” in 
place of separately-cased smaller blocks. 
The filament current, of course, is drawn 
from the storage battery of the car ami, to 
avoid pick-up of ignition and other inter¬ 
ference when the car is in motion, the usual 
suppressors must he used. 

(Continued on pntje 174) 
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The “Thyratron”--An Addition to the 
Vacuum-Tube Family 

The remarkable achievements of a new type of tube 
which finds extensive use for many electrical pur¬ 
poses, as well as in radio circuits requiring power. 

It comes in a wide range of sizes to serve numerous 
purposes, many still being developed. 

By JOSEPH RILEY 


T HE radio technician is riuw called 
upon to make the acquaintance of a 
new member ot' the growing family 
of tubes with classical names—the 
“Thvrat run.” This word is derived from the 
Greek, and signifies an ‘‘electron do«»r. ,% As 
with its relatives (Plintron — “more elec¬ 
tions," Dynutron — “electron power,* and 
Kenotmn — “electrons in motion”) the term 
is applicable to tubes of all sizes and 
st met u re. 

Briefly, the thvratron is an arc rectifier 
(over 90% efficient) the starting of which 
can be controlled by its grid. After start¬ 
ing, however, the grid has no further con¬ 
trol over the are, which it can neither limit, 
modulate, nor extinguish. Modulation of 
this current flow, however, may be obtained 
conveniently through the plate circuit. 

The range of sizes is enormous. Pig. 15 
is reproduced from the photograph of a 
huge thvratron, designed to work in a cir¬ 
cuit carrying 100 amperes at 20.000 volts; 
while Fig. A illustrates a small model closely 
resembling in appearance the standard type 
of vacuum tubes used in broadcast receivers. 
The interest of this tube for the technician 
lies in its application to radio transmission 
and photoelectric work. 

It has, as may be seen, the fundamental 
electrodes corresponding to those of the 


three-element receiving tul>e; but their de¬ 
sign and proportions are different, and the 
tube contains a quantity of inert gas, or a 
drop of mercury to furnish vapor. While 
thvratron operation would he possible in a 
receiving tube of ordinary design the ele¬ 
ments of the latter (Fig. C) are not ad¬ 
vantageously disposed for this purpose; the 
grid is too short and close to the filament, 
and the filament voltage is too high. These 
ditlieulties are obviated in the thy nitron by 
the design shown in Fig. A. The latter is 
designed for an alternating plate potential 
of 110 volts at GO cycles; and will pass a 
plate current of 5 amperes. 

Internal Action in the Tube 

Briefly, the action of the thyratrnn is as 
follows; 

(1) The grid is held at a high negative 
“C 1 potential (perhaps 15 volts) and repels 
the electrons or negatively-charged particles 
shot off the Cathode. Therefore, Tin plate 
current flows (as indicated at A in Figs. 3 
and I.) 

(2) If the “C v bias is reduced to a low 
negative value (perhaps %-volt) or is made 
slightly positive, “grid emission” will start, 
and a few of the cathode electrons will suc¬ 
ceed in reaching the plate. This completes 
the plate-to-cathode circuit and, within a 



The long tube at the left is a large thyratron 
with a metal jacket which ts also its grid ; at 
the upper right is a smalt one, whose elements 
arc visible ana may l*c compared with ordinary 
receiving-tube design at C. 

fraction of a “microsecond" (one millionth 
of a second) tlie plate current will jump to 
its maximum output, which may lie live 
amperes, as shown at B. 

For tlie remainder of the cycle the grid 
cannot exercise any control over tlie jdate 
current, because tho vapor in the tube is 
now ionized and forms around tlie grid a. 
positive “ionic sheath" (shown dotted, in 
Fig. 3 at B and C); no matter how negative 
the grid is now made, its negative ions can¬ 
not break through this sheath of positive 
ions and exercise control of the plate cur¬ 
rent. 

(3) However, by reducing the plate vol¬ 
tage, we can stop the arc in the ionized 
vapor, as shown at C; then, because of the 
(Fop in plate voltage, the positive “ionic 
sheath" around each grid wire expands until 
it touches that of the next wire. A sheath is 
thus fori net 1 which completely shields the 
cathode and insulates its negative electrons 
from the plate; and, as a result, I lie plate 
current again drops to zero. 

If a I).G plate supply, such as batteries, 
is used instead of the (iO-cyele current ap¬ 
plied in this demonstration, approximately 
80 microseconds will be required to allow 
the positive ions to dissipate; for these ions 
represent a current, and even a fraction of 
a microampere is sufficient to start the arc. 

'Fhe ratio of positive plate to negative 
voltage at which current will just start in 
the thvratron (corresponding in general to 
“amplification factor” in an ordinary tube) 
is its only constant; and for it a new term 
has been coined, the “grid-control ratio.” An 
average figure is 100. 



Fig. D 

A huge model superheterodyne in which thyratrons serve as detectors and amplifiers, functioning 
in the ordinary manner. Their activity, however, is made visible by the varying brilliancy of the 
glowing colored gases with which they arc filled. Even the loud speaker is re'placea b\ a glou'-tubc. 
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It is characteristic of t he thy rat run that 
its output impedance is practically zero; 
hence* it must feed into a load which will 
limit the plate current to tlie requirements 
cf the tulie. 

Numerous Applications 
Industrial uses for the thy nitron are as 
follows: to start, stop or control the speed 
of motor and generators; change D.C. to 
A.C. (with either a flat-top or a sine-wave 
characteristic); sort fruit according to color 
and size; measure or control pressures; con¬ 
trol temperature of electric furnaces; con¬ 
trol heavy-current circuits hy use of light- 


sensitive cells; and measure the transparency 
of liquids. A simple circuit showing the 
11ivratron in use is Kig. 5. 

At the recent show of the Radio Manu¬ 
facturers Association in Atlantic City, the 
thyratron was ingeniously and spectacnlarly 
applied to a demonstration of the action of 
a superheterodyne at the booths of the Gen- 
eral Electric Company. The apparatus, il¬ 
lustrated in Fig. 1), replaced ordinary re¬ 
ceiving tubes with thy rat runs. Vhen the 
set was tuned, each tube — including one 
which replaced the speaker in the power 
output, glowed with a distinctive color. 
When a station was tuned in and out, the 


light increased and faded again; leaving only 
the oscillator tube in constant operation. 
The first two thy nitrons, representing R.H. 
amplifier and lirst detector, glowed pink, 
being tilled with helium; the oscillator, in¬ 
geniously, was arranged to vary in color as 
it was tuned from one end of the scale to 
the other. The intermediate amplifiers were 
filled with neon, and the dimness or bright¬ 
ness of their red glow showed the sharpness 
of tuning in these stages. The second de¬ 
tector and \.1\ amplifier contained mercury, 
and the pulsation of the speech or music re¬ 
ceived could be observed plainly in the blue- 
green glow from these tubes. 


Men Who Have Made Radio—E. F. W. Alexanderson 

THE TWELFTH OF A SERIES 


R ADIO, beneath its innumerable appli¬ 
cations, has the fundamental basis of 
electrical engineering. The litter 
lerm ma\ have seemed, oftentimes, 
a trifle too stately when it was applied to 
the design of a device of power so low and 
mechanical structure so simple as that of 
the earliest radio receiving sets; hut the 
problems of long-distance and commercial 
radio transmission involve tasks ot consum¬ 
mate engineering as well as delicate electrical 
balancing. It is not enough to perceive 
clearly radio's fundamental principles; it 
is necessary to create machinery for their 
application. Such has been pre-eminenth 
the work of the distinguished electrical en¬ 
gineer pictured here. 

Kvnst F. \V. Alexanderson was born Janu¬ 
ary 25, 1878, in the ancient city of Hpsala, 
in Sweden- His early mechanical bent was 
encouraged by his father, a professor of 
classical languages, and be was sent to the 
Royal Technical Pnivcrsity of Stockholm. 
After post-graduate technological work in 
Berlin, the young engineer determined to 
pursue his profession in America. Here, 
in IflOC, he entered the drafting department 
of the General Electric works at Schenec¬ 



tady: and after two years, won a place on 
the engineering staff, to the top of which 
he proceeded to climb rapidly. 

Alexanderson soon made his impression 
on the whole field of electrical motor de¬ 
sign and allied machinery. The New Haven 
railroad undertook electrification, and he 


designed the single-phase motor for this 
work*. For other purposes, he created the 
self-exciting alternator, high-voltage D.C. 
motors, high-voltage synchronous converters, 
variable-speed induction motors of great 
power, whose application to the battleship 
iVei c Mexico marked a revolution in naval 
design. 

Perhaps the best known, however, of his 
accomplishments in this type of machinery 
is the invention of the high-frequency alter¬ 
nator; the repercussions of which were more 
than nation-wide. For many years the spark 
method of radio transmission reigned, until 
it was threatened by the arc; yet neither of 
these met the rising demands of radio com¬ 
munication. 'I'he idea of creating a gener¬ 
ator which should develop radio frequencies, 
as ordinary machinery dries sixty-cycle cur¬ 
rent, lmd been more than once suggested. 
The problem of practicable design, however. 
Seemed insoluble until Alexanderson was 
successful. A new and striking element was 
introduced into overseas communication; 
and to it the inventor added t he magnetic 
amplifier and the multiple tuned antenna, 
the last perhaps the most important from 
(Cootinvert on pooe J80) 
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New Radio Devices for Shop and Home 

In this department are reviewed commercial products of most recent interest. Manufacturers 
are requested to submit descriptions of forthcoming developments. 



SOLDERING-IRON HEAT CONTROL 

A SHOP device developed by the Clurn- 
stat Mfg. Co M Brooklyn. N, Y., has 
been placet} in production, for the benefit 
of those who have occasion to use an electric 
soldering iron frequently at the bench. Any 
make of iron, tip to 200 watts rating, can 
be used. 

This instrument, which complies with un¬ 
der writers’ requirements, comprises a per¬ 
forated iron box (as shown in Fig. B) with 
the necessary “knockouts” for BX or con¬ 
duit wiring, a front metal panel carrying 
a snap switch, a variable ‘‘power Clamstat” 
of 100 ohms resistance, a pilot light, and a 
plug receptacle. 

The switch has three position; M ofY“ ‘‘full 
on” (for quick heating), and “current con¬ 
trol on”; in the latter position, the power 


AUTOMOTIVE SERVICE METER 

T HE increasing vogue of automotive ra¬ 
dio installations has created a demand 
for special devices adapted to their particu¬ 
lar Sr tv ice needs. One of the latest of these 
is the “Model 480” I).C. volt-milliammeter 
illustrated in Fig, \ together with a special 
leather ease designed for its keeping. The 
instrument’s weight is but 11 ounces; it has 
three ranges—0-200 volts and 0-8 volts, with 
resistances of 125 ohms per volt, and 0-2 
millianiperes. These, it will be seen, meet 
the needs of all standard automotive radio 
receivers. The accuracy is guaranteed within 
2 per cent; zero scale adjustment is pro¬ 
vided for. 

The pinjacks shown on the front of the 
instrument receive the ends of 30-inch flexi¬ 
ble cables, equipped with test prods; and 
the choice of jack de¬ 
termines the scale used. 

The prods may tie in¬ 
serted in tube-socket 
openings. Plate or 
screen - grid current 
may be measured liv 
connecting the meter 
in the proper “B” lead 
ant inserting one tube 


Fig. A 

The Weston meter shown 
at the riff lit has been de¬ 
signed especially for the 
increasing work of auto¬ 
motive radio servicing. 
The leather case at the left 
makes a 'very convenient 
carrier. 


at a time into its socket. Continuity tests, 
condenser adjustments, and many other op¬ 
erations may be performed with its aid. 

The meter is mounted in a case of molded 
black hakelitc; the dial is silver etched. 
The instrument is manufactured by the 
Weston Electrical Instrument Corporation 
of Newark. N. J. 



Fig. B 


The box on the wall at the right is the ««-«• 
Clarostat heat control. regulating the electric 
soldering iron. 


resistor will control the temperature of the 
soldering iron “to a T” for any type of 
work. The lamp’s brilliancy is the heat in¬ 
dication. It is claimed that this procedure 
will increase the life of an iron at least 
six times. 



Left, the essentials of the photolytic cell, which 
resembles olher voltaic pairs; right, a photolytic 
cell hooked up to a vacuum-tube amplifier. 


LIGHT-SENSITIVE CELL 

A “PHOTOLYTIC” or photo-voltaic cell 
(one with the property of generating 
current when light strikes one of two metal 
I dates that are immersed in an electrolytic 
solution) developed by the A ret urns Radio 
'Ihihe Co., Newark, X. J., is shown in Fig. C. 

It operates hv the physical effect dis¬ 
covered hv Berqucrel, whose general ar¬ 
rangement is Fig. 1 ; in this diagram 1 and 
2 are pieees of copper foil which have been 
coated with cuprous oxide and immersed in 
a very dilute copper-sulphate solution 3, 
If one plate is illuminated while the other 
is kept dark, a current will flow; the cell 
has become a minute generator, akin to its 



Fig. C 

Appearance of the > mo A ret urns photolytic cell, 
its container, now available for practical 
applications. 

big brother the storage battery. Ini the 
A returns cell, troubles hitherto experienced 
in its operation have been overcome by tin¬ 
plating the darkened plate. 

Such a cell has a very low impedance, and 
will work well when connected to trans¬ 
former primaries with the values between 
(>00 and 5,000 ohms. An outstanding feature 
of the photolytic cell is that it needs no 
biasing voltage; this is clearly shown in 
Fig. 2, the schematic circuit of the “dynamic” 
hookup to be followed when using a modu¬ 
lated light source. 
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1 he characteristic curve, shoving the response 
to light-intensity, of an average photolytic cell 


Since this cell does not contain ionized 
gas, there is no ionization “rushing” sound 
in the amplifier: while another advantage is 
the entire absence of alt microplionic effects. 
A third eonsidcration is the life of the tube; 
it is stated that, after about 1,000 hours' 
exposure to a light intensity of some *20 
foot-candles, the “depreciation,*' or fatigue, 
was less than 10%. Its current output when 
subjected to light of varying intensity is 
shown in Fig. 3. 


FUSE ADAPTER PLUG 

I NSTEAD of inserting a short-circuit de¬ 
vice in sets equipped for regulator tidies 
(where these tubes, for some reason, are 
not being used, or have not yet been in¬ 
stalled) the Fuse Adapter Ping illustrated 
in Fig. I) may be used to complete the 
circuit. 

This, a product of the Carter Radio Co„ 
Chicago, HI., is “polarized” It plugs into 
(Continued on page lf>7) 
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Short-Wave Stations of the World 


Telephony and Tele- 


Kilo- 
Meiers cycles 

4.97-5.35 60.000-56,000—Amateur 

vision. 

35,000 —W2XCU. Ampere, N. J. 

25,960—G5S W, Chelmsford. England Experimental. 
2-1 iIMM)- W6Aft. Salt Maleo. Calif. 

I Several expert men la I si at ions are author l zed 
tu oi>crutc on nun-exclusive waves of a series, 
built above this and down to -I meter*.) 

23.0O0— W2XAW, Schenectady, N\ Y. 

21.460— W2XAL. New York. 

21.320—DIV, Nauen. Germany. 

•>0 rJSO- -LSN, Monte Grande. Argentina, after 10:30 
p nt. Telephony with Europe. 

_ fMB Tarnatave. Madagascar. 

— PMB Bandoeng, Java. 

20 , 301 *-- W9X F. Chicago. 111. (\VEXU). 

20 , 110 — DGW. Nauen. Germany. 2 to 9 p.m. 
Telephony to Buenos Aires. 

Monte Grande. Argentina From 9 


8 57 
11.55 
12.48 


13.04 

13.97 

mu; 

14.50 


14.02 

14.89 


All Schedules Eastern Standard 
Time : Add 5 Hours for Greenwich 


Mean Time . 


4.63 

24.68 


15.03 19,930—LSG, 


Telephony to 


Paris and 24 98 


8 10 a. m. 


15.10 

1 f». 1 2 
1540 
15.45 
15.50 

15.55 
15.60 

15 85 

15.91 


1A.11 

16.30 


1(5.35 

16.38 


a.m. to 1 |*. in. 

Nauen (Berlin). 

—DIM, Nauen. Germany. 

59 906—_Monte G ramie. Argentina. 

19.S50— WML, Deal, N. 3- 

— SPUr itiu de Janeiro. Grain. 

19.830 FTD, Si. Assize Frame 

TG.-1*50— FZU, Tanialftve, Madagascar. 

19.HI0—FRO. FHE. Sl As>ise, France. 

19 350— . ..Nancy. France, 4 to 5 p.m. 

— V K2M E, Sydney, Australia. 

!9 noo— FTM. St France. 10 a.m. to noon. 

18 , 920 — XD A,' : Mei. 12:30 jo, 2 

18,820— PLE. **' Telephony with 

wlJk (Amsterdam). . 

18.620- GBJ. Bodmin. England. Telephony with 

Montreal. _ , 

18 610- -GBU. KtiEhy. England. 

IH.IDh— PCK, Kontwljk, 
to 6:30 a.in. 

18,350— WND, Deal 
telephony. 

18,310 —G BS, Rugby 

New York. 


rues. 

Koot- 


16.44 

16.50 


16.54 
16.57 
16.61 
16.70 
16.80 

16.82 

16.88 


17.20 

17.34 


_ FZS. Saigon, I m Ui* China 

Sundays. 

18,240— FTO, FTE. Ste 


Holland. Dally from 


Peach, N. J- Transatlantic 

England Telephony with 
General Po.totTk-e, London. 


Assize. France. 


tpiehec 

Canadian 


Canada 

Marconi 


18 10 
18 37 
18.40 


18.56 
18.75 
18.80 
19 50 

19.56 


ID. no 
19 63 
19 •;« 
19.71 


1 $ 170 — CGA. nrtimiimmhlllr. 

Telephony to England. 

Co . , , 

18 130— GBW, Uughy, England. 

18 120— GBK. Rugby , England. 

18^050 —K QJ, Uolinas. Calif. 
i- tr,fl—F2U Tarnatave. Madagascar. 

17 850--PLF! Bandoeng. Java ("Radio Malabar ). 

’ Works with Holland _ _ 

it S30 —PCV, Kootwijk, Holland. 3 to 9 a.m. 

17'770 — PHI, llulzen. Holland Heam station to 
’ Dutch colonies. Rnmdrairts -Mon.. wea, 

Tlitirs.. Frl.. Sat.. 8 40-10:40 a m. N. V. 
Philips Radio. Amsterdam. 

17 750 — HSIPJ. Bangkok. Siam 1 -9 30 a.m., 1 J 
p. m. Sundays. 

17.440— AGC. Nauen, Germany. 

17 300— W 2 XK Schenectady, N. A Toes., Thurs.. 

* Sat 12 lo 5 11 .m. General Electric Co. 

_ W6XN. Oakland, Calif 

W6A1, Oakland Calif. 

— W7XA. Portland. Ore. 

W7XC. Seattle. WV3t 
W2XCU, Ampere, N. J- 
W9XL. Anoka. 

(Mental stations. ( 

16,660— G2GN. S.S. ■Olympic 
— G ! IV S.S. "Majftsllc. 

16.560— G2 A A, ship phone. 

:i2»v— VLK, Sydney. Australia. - 

16.300— PCL, Kootwijk, Holland. Works with 
Bandoeng from 7 a. in. 

Telegraphs. 

— WLO, Knwreneo. N. J 
ifi.150— GBX, Uughy, England. 

F 990- FRE. Sftlgon, lndo-i hlna. 

15 950— PLG. Bandoeng, -lava Afternoons. 

15 375 — F8BZ. French phone to G2GN 

15,310 — W2X AD. Schenectady. N\ Y Broadcasts 
sun. 2:30 to 5 :1P p.m.. Tuts.. Thurs. and 
Sat. noon to 5 pm.. Frl. 2 to 3 P »«. * 
besides relaying W’GY’s evening program on 
Mon, Wed. . Frl. and Sat. evenings. Gen¬ 
eral Electric Company 

5.300— 0XY. J. nghy, Denmark. Experimental. 


15 280— W2XE, Jamaica. N A. 

15.250- W2XAL, New York, N. A 
15.220- W8XK l K l»K A i I’iltsliurgh. Pa. 


19 99 
20.n0 


20,80 

20.90 


21.59 

22.20 

22.38 

22.97 

23.00 

23.35 


33.98 

24.41 


KHo- 
Meters cycles 

*>« j.- 1*1 *159 _ FTN Ste Aaslse Pari*) Franco. Works 

* Buenos Aires. linlo-China and Java. On 

9 a in to 1 n til.. and other hours. 

— KtXR. Manila, P I- 
— GBX llugby. England. 

12,180 Airplane. 

12,150— GBS, Uughy, England- Transatlantic phone 
to Deal. N. J. (New York). 

_ F00, FftE, Ste. Assise, France. 

24 89 l'* 045— NAA, Arlington. A* a. Time signals, 8:55- 
9 a.m.. 9:55-10 h m. . 

12.01)0— FZG, Saigon, Indo-Clilna. »lmc Signals 
2-2:65 1 

- Opurto, Portugal. 

11.915—K KQ. itoltnaa. Calif 
11,880— W8X K (KI)KA) I'lnshurgh. l'i 
Thu.. Sat., Sum. nnun to 5 p.m. 
night Arrih programs, 
and Frl. 2:30 p.m.. Oil 
— W9XF, Chicago (WEN U I 
— W2XAL. New York (WKN\). 

11,840— W2XE. Jamaica. New Ytirk (W‘ABC). 
11,820— K I XR. Manila. P. 1 , ■»-'• p m - G a m - 
12:15 pin., 2-4 a.m,. anil (except Monday) 
5 lo a.m. . 

11.810— I3R0 Home. Italy (Tests) 

11 800- UOR2, Vienna, Austria. Tues.. 9-11 a.m.. 
Wed.. 5-7 p.m.; Thurs.. 5-7 a.m. 

11.750— G5SW, ('heliii'fm-il, England. o:30-i 30 a.m. 

,ui,I 1-1 p.m except Saturday* and Sundays. 
11.690— CJRX. Winnipeg. Canada. 5:30 P-m- on 
till 8:30. Mi in.. Wed.. Frl., 10 30 Tu. . 

11:00 Thu.j midnight Sat. Sundays 11.30 
a hi. to 1 b.m.: lo-ll P-m. 

11,670— K 1 0, Kahnhu. Hawaii. 

1E530- CGA. Drumrnondville. Canada. 

11,190— GBK, Rugby. England. 

11.440— KIXR. Manila. I\ I 
2-4 u. in,, 5-10 a.m. 

11.435— DHC. N'aiu-n. Germany. 

11,230— WSBN , SS. "Leviathan" 

T, telephone connection. 

— I b D K. S.S Kiel Ini,” Marconi's yacht. 


•25.10 


25.31 

5.36 


25.40 

25.42 

25.53 

25.60 


26.00 

29.10 

26.20 

26.22 

26.70 


Minn./ and other cxperl- 

Phone to England, 
d. Works vvllh 
NetherlanU State 


TuCs., 


Tue».. 

„ . and Sal. 
Television Mon. 
lines. 1 201 ) r.p.ui. 


11:15-12:15 1>. 


and A. T. & 


(NOTE: This list is compiled from many s° ur « s ' 
all of which are not in agreement, ®‘) d i . wh ' eh . 
oreater or less discrepancies; in view of Ihe act tnat 
most schedules and many wavelenflths are still in an 
experimental stage; that daylight time introduces eon- 
fusion and that wavelenflths are calculated differently 
in many schedules. In addition to this, one experi¬ 
mental station may operate on any of several wave¬ 
lengths which are assigned to a Qroup of stations in 
common. We shall be glad to receive later and more 
accurate information from broadcasters and other trans¬ 
mitting organizations, and from listeners who have 
authentic information as to calls, exact wavelengths and 
schedules. W« cannot undertake to answer readers who 
inquire as to the identity of unknown stations heard, 
as that is a matler of quesswork; in addition to this, 
the harmonies of many local long-wave stations can pe 
heard In a short-wave receiver.—EDITOR.) 


31.56 


31.60 

31.75 


31.80 


32,00 


32 06 
32 13 
32 40 

32.50 


32. -.9 
32- 80 
33.26 
33.81 

31.50 

34.68 


34.7 4 
35.00 


35.02 


36.74 

37.02 


37.36 

37.13 
37.80 

Bfl.on 

38.30 

88.60 

39.70 

39.15 

89.98 

40.20 

40,50 

41.00 

41 16 
41 50 


27.00 


27.75 

28.20 


28.80 


> 9.00 


28.86 

J9.50 


Mon. and Thurs., 


Work 


vvllh Ilol- 
a.m ; 


a.m. 


On 


Sundays 5-6 


Wed.. 


Tim.. Sat . Sun . 8 a.m. to noon. 

15 . 000 - CMfiXJ. Central Tulnucll. Cuba. 

LSJ. Monte Grande, Argentina. 

14.990- TFZSH. Iceland, 

— VK6AG, Perth. Australia. 

2 U 70 14.480- W8XK. E;ist ritlsburgl . Pa. 

GBW, Rugby, England. 

14,420 — VPD, Suva. FIJI Islands. 

11,310— G2NM. Caterham. England 
am.: 12 30 2 b.m 

2ft. 97-21.26 1 4,300-14,100— Amateur Telephony. 

2E5ft 13,940— Bucharest, Kouniania. 2-5 p.tn. 

Sal 

13.890— M.iinl»asa, East Africa. 

13 . 50 ft -.Vienna, Austria. 

13,400— WND, Deal Beach, N. 3. Transatlantic 

telephony. 

13.05ft- W2XAA. Houllon, Me Transatlantic 

telephony. 

13 0*3—OBE. Ea Puma. Peru. Time Signals 2 p.m. 
12,850—W2X0, Schenectady, N Y. Antipodal 

program 9 p.tn. Mon. to 3 a.m Tues.; 
noon to 5 p.m. on Tues.. Thurs. and Sat. 
General Electric Co. 

■ W6XN. Oakland. CuRf 
‘2XCIE Ampere, N. J. 

— W9XL, Anoka, Minn., and Other experi¬ 
mental relay broadcaster* 

12.500—G2GN. * Olympic.” G2IV. "Majestic." 
12,280—GBU. Rugby. England. 


29.98 

30.15 

30.20 

0.30 
Wl. 61 
0.75 


10.390 

10.160 


9.70 10.095 


31.23 

1.26 


31 35 
31 38 


Denmark. Around 


Bra7,ll. 


p. m. 


Tues. 1:45- 4:15 P-ni. ; 


11.100- EATH, Vienna. Ausirla 
‘ in to 7 p.m 

10.800 GBX, Rugby, England 
10,630—PL R, Bandoeng. Java. 

land iintl France weekdays from 
sometimes after 9:30. 

10,710—V AS. Glace Bay. N S Canada 
to 2 p.m. Canadian Marconi 
10,510—RORL. I.enlngnid, CSS.It. (Russia) 

. — VK2BL. Sydney. Australia. 

10.410 VK2ME. Sydney. Australia Irregular. 

W‘ed. after *> a.m. Amalgamated Wireless 
of \u-tralla, I’ennnnl Hills, N. S. W. 

— KES, Bollnas, Calif. , „ 0 

10,340 ....Paris. Ftiince. 1:30-3 p.m. 'lall, , J 
a.m. Sunday*. 

GBX. Ktigby. England. ^ . 

HS2PJ. Bangkok, Sim Svjn., Tuet., 1* rl. 
8-11 p.m. 

Had In Experimental. Paris, France, 
From 5:45 p.m. daily: Sunday at 7 a»m. 
and 2 P.m. 

10 000— CM2LA. Havana, Cuba. 

9.910— GBU, Rugby, England. 

0.930— W2XU. l.ong l land City. New York. 

Pn>en Poland. 

fl.gfm—LSN, Ihienos Aire* phone to Europe. 

9^790 GBW, llugby, England. 

9,750— a gen. I'nui, < . Tues and 1‘ rl. to 

9.700—NRH. Heredia. Oiwtft Ub a t0 J 1 .1° 

p.m Arnando Cespedes Marin, A part ado 40 
--WIXAZ. Springfield. Mass. Relays WBZ. 
9,640—7L0. Nairobi. Ken>« Africa 1 I :0ft a m. 
in 2 p.m IteLi.v - C.5SW Chelmsfor»l, fre- 
uuently from 2 to 3 p.m. 

— .Monte Grande. Argentina, works Nauen 
Irregularly after 10: 30 P.m. 

9.600 LGN. Bergen. Norway. 

9,590 PCI. Hllvenunn fElndhmen) Holland. Thrr 
] .3 p.m., 6 -I 0 p.m., Friday 1-3 p.m . * 
p.m. to 1 a.m. Saturday. N V Philips 
Radio. 

9,580— VK2FC. Sydney. Australia. Irregularly 

after 4 a.m. N. S. W. Broadrastlng Co. 

_ W3XAU. Byberry. Pa., relays W’CAli dally. 

—VPD. Suva. FIJI Islands. 

9.570— W1XAZ, Springfield. Mas* fW B/) 

9,550- Konlgivvuvterhausen. Germany 10 to 
11 a.m.. 11:30 a.m. to 2:30 p m and 3 to 
j’30 or 9:30 p.m Relays Berlin. 

— KtXR. Manila. P I 


Kllo- 

Metera cycles .. 

3, 48 "\VGY 

% 7 xa . ^"£ 1 ^ KOA 

llelslngfnrs. Finland. 

9 500— VK3L0, Melbourne. Australia, irregular. 
Bro;n least! tig Co. ot Australia. 

_ OZ7RL. Copenhagen, 

7 p.m. 

9I90-0XY, Ejngby, Denmark. Noon t? 3 pm 
9,450— Rio tie Janeiro, 

Testing 200 watts. 

9 430 — XDA. .Mexico City, Mex. 

' — Posen, Poland. 

Thu. I 30-8 p.m 

9 or;_ EH90C. Berne. Swltxerland. 3-5:30 D-m. 

_ 0Z7MK, Copenhagen. Denmark. irregular 

after 7 P-m. 

3UZ, Melbourne, Australia. 

9,350— CM2MK. Havana, Cuba. 

9 330— CGA, Drumrnondville, Canada. 

!*$l G r B L. K ’ .ftf - tSSTW.. Tower) Tin,, 
xigilul* 4:56 a.m ami 4 ^ l’ ,n< 

VK2BL. Sydney. Australia. 

9 200— GBS. Kugh>. England. Transatlantic pnont 
O.Tl 0- SUS. Cairo. Egypt 

J-JlfS??- K?l5’ (ilffi l'hillpplo* Islands. 

Time’ signals 9 :5ft-10 p m. 

8 690 W2XAC. Schenectady. New v on*. 

8.650— W2XCU. AmPere. N J 1 ? f'n 

W3XE. Haiti mure. Md. 1J.B> l 15 P‘ n . 
10:15-11 r. p.m. 

— W 2 X V, New York City. 

--W 8 XAG. Dayton. Ohio. 

— WbXN, Oakland. 

— W4XG, Miami. Fla. 

— And other experimental si a lion 5. 

8.630— WOO, Deal. N J. 

8,570— HKCI, Manlaales. Colombia. , 

RBI5. Khabarovsk, Siberia. 

8 560 G2GN. SS. ■(Bymph 

— G2IV, SS. “Majestic. 

35.54 8 . 110 -G 2 AA. shore- to- ship phone, 

35.48 8,45b— WSBN, SS 'Eevlathan 

36 00 8 330 3K A A, Leningrad. Russia. 

Tue<., Thurs., Frl. 

8,160 — . . . . Mombasa. East Africa. _ 

8 , 100 — EATH, Vienna. Austria. Mon. and Thnra. 
5:30 to 7 P-m. . 

HS 4 P, Bangkok, Slam. Tues. and * rl. 

8-11 a.m., 26 P-m. Tuesdays. 

8,030— NAA. Arlington. Va. Time signals 8 jj- 9 
a m., 9:55-10 p.m. 

8.015— Airplanes. 

7,930 DO A, I iniberltz, Germany. I to J P m. 

Reichpostzent ralamt, BcrllO. 

; « 99 — VPD. Suva. FIJI Islands. 

; — PCV, Kooiwljk. Holland, after 9 a.m. 

;'""0— FTF. Ste. Assize, France. 

— PCK. Kooiwljk. Holland. 9 a.to. to 
7.550. .. SS. "Bremen." 

7,660— FT L, Ste. Assize. 

7,500— TFZSH. Reykjavik. Iceland. 

EK4ZZZ. Danzig (1< rec State) 

7 , 469 — yR, Lyons, France. Dally except 
10:3ft to 1:30 a.m 
7,110—. . . Kberswalde. Germany. 

2 p.m. 

7,310— ...Paris, France ("Radio 
— . . Moscow. USSR. 7-7:45 
7.230—D OA, Doeheriti, Germany 
7,220— HB9D, Zurich, Switzerland. 

Sundays at 7 a.m.. 2 p.tn, 

7J90— VK6AG, Berth, West Australia. 

5 30 and HI a in. , , 

7,120— 0Z7RL, Copenhagen, Denmark. Irregular. 
Around 7 p.tn. 

7 02ft — E A RI25. Madrid. Spain b-» P »»<- 
7.IUI0— F 8 KR. Constantin. Algeria. 

C.OSiv- EAR lift. Madrid. Spain Tnes. and >«■-. 

5 30 to 7 p.m.. Frl 7 to 8 p m. 

—CT I A A, Santos. Portugal. Friday. 4-.» t> m. 

6 900 IMA, Rnme, Italy. Sun . noon to 2 : 30 _pm. 
0.875 —F8MC, Casablanca, Morocco. 

Wed., S»t. ^ . 

04AF F (’nethen. Germany. Sundays 

a.m.: Tuesdays. Fridays, noon 

Thursdays 4-6 p.m. 

C.820— XC SI. San Eazaro, Mexico. 

3 p.m. 

6.720 V R Y, Georgetown, British Guiana. Wed 

and Sun . 7:15 to 10:15 
6 600— Berlin. Germany. 

O.OjIfi— WSBN, SS. "Leviathan." 

Cy 515 — WOO. Deal. N J 

— W4XG, Miami, Flu. , , 

6,425— W2XCU. Ambete. N. .1.7— W9XL, Anoka. 
Minn.; and others. 

6,380— CT3AG, Funchal, Madeira Island. Sat. 
after 10 p.m. 

V4S Glace Bav. Canada. Tests. 

6 33r< WI0XZ. Airplane Television. 

— VE9AP. Drummonds llle. Canada 
6.215- FRT. Fori de Frame Martlrdtpie 
6 °05 LON, Buenos Aires. Argentina. 

6 / 2 II 0 - HKC, Bonota. Columbia. 

160— H RB Tegucigalpa, Honduras E l * P n 
midnight, Mon.. WVd , Fridays. M..m U 
12 Pin Sat.. Int. S. W Club programs 
6.155— W9XAL. Chicago. III. (WMAC) and Atr- 

0,140— K I X R, Manila P. T 3-4:30, 5-9 or 10 
a m 2-3 a.m. Sundays. 

6,140— KDKA. East Pittsburg. Pa Tu., Thu 
Sat.. Sun. 5 P-m. to midnight # 

C 120-- .Mntala, Sweden, Rmulradlo. 6 30-7 
' am., 11-1:30 p.m. Holidays, 5 a.m.-5 P."» 
— ARI. Hongkong. China 
— W2XE. New York City. 

Atlantic Broadcasting Cn. 

— FL. Eiffel Tower. PnrD, 

I' 12 30. 4:15-1:15 p.m 

6,100— W3XL. Hound Brook. N 
York). 12 midnight on. 

{Continued on pane 188 ) 


0-7.30 a.m. 


2-6 am., Mon.. 


p.m. 


Sun., 


Mo.. Thu. 1- 


Vitus") 

a.tn. 


Tests. 


4E70 

42.12 

2.70 
d2.80 
3.1)0 


43 50 
3.60 


44.00 

44.40 

44.60 

45 00 
45.20 
J46.05 

46.70 

47 0ft 


47 35 

48 25 
48.30 
48.35 

8-50 


48.74 

48.SO 

48.83 

48.90 


49.15 


1st ami 3rd 
Between 


Sun. Tues.. 

4-6 

p.m.; 


3 n.m. 


and 


Relays WABC. 
5:30-5:15 a.m., 

J. <WJZ. New 


f 
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Short Waves on Vour Broadcast Receiver Dial 

By WATSON BROWN 


T HE short-wpve frequency-changer de¬ 
scribed here was designed for both 
showroom and living-room use. It 
works in connect ion with tiny brond- 
ctist receiver, makes use of both IFF. and 
A.F. amplification, and is as free from A.C. 
hum on the short waves as the receiver* on 
the broadcast hand. Further, without tam¬ 
pering with your present set, it erases atl 
the broadcast programs that now crowd the 
dial, and gives you instead scores of distant 
short-wave stations, which can he succes¬ 
sively brought in by the same tuning controls. 

There were two outstanding reasons for 
using the design pictured. First: the writer 
knows of many Service Men who want to 
make and sell short-wave sets at a profit 
during dull months. Since the profit from 
a short-wave set is less than from a broad¬ 
cast receiver, the constructor can hardlv 
a fiord to make several trips to his prospect's 
home to give demonstrations. The cost of 
the sale is greatly reduced when we have a 
set that is foolproof in connections and in 
tuning; so that we can insist on our cus¬ 
tomer’s taking it home and trying out him¬ 
self for a few days. Secondly, in the stores 
of thousands of radio dealers (^specially in 
the small towns throughout the West and 
the South which have no local broadcast sta¬ 
tions) there is urgent need for some wav of 
demonstrating the tone, selectivity, etc. of 
•heir broadcast receivers during days when 



Fig. A 

if htlc the cabinet to be used for the concert or 
affords room for choice, the smoking stand 
used by Hr. Hrouti is very convenient. 


* I ' HE equipment described here dtf. 

A fers from the short-wave “adapt¬ 
ers ’ which are well-known; since it 
utilizes the whole radio-frequency am¬ 
plification of a broadcast receiver. In 
addition to this, the control dial of 
the broadcast receiver serves as an 
actual tuning control, giving the same 
vernier effect obtainable on the longer 
waves. With this converter, the radio¬ 
frequency stages of the receiver be¬ 
come an amplifier at an intermediate 
frequency which is easier to vary ex¬ 
actly than the oscillator frequency of 
the converter tube. However, the tun¬ 
ing of the aerial on short waves must 
not be too nearly aperiodic; or it is 
possible t hat interference will be 
caused by the sum- and difference- 
frequencies in the output of the con¬ 
verter. It is always desirable, with 
a short-wave device, to have the an¬ 
tenna tuning condenser control readily 
accessible. 

As Mr. Brown observes, the sale of 
converters of this kind, especially if 
thev are attractively housed like the 
model (illustrated here) which he sub¬ 
mitted to Kaiho-CrafT. offers a very 
good summer opportunity to the radio 
man for pushing his sales. 


the noise level is high. This can be done only 
by making use of the short waves through a 
gi mmI frocpiency-clui nger. 

If reasonable care is taken in the build¬ 
ing of the equipment described here, the 
builder will not he disappointed; since it 
will fill the above needs in a most satisfac¬ 
tory manner. 

Electrical and Structural Design 

The schematic circuit is Fig. 1 When 
short-wave signals are tuned in there are 
no whistles or howls; unlike most short-wave 
receivers, this frequency changer tunes into 
the signal exactly like a modern broadcast 
receiver. When using it. of course, the tone 
quality, selectivity, and sensitivity are de¬ 
pendent on the broadcast receiver used in 
conjunction with it. The writer will say 
here that the model illustrated has been 
tried on six popular makes, and works well 
on all. 

A smoker's stand, to which one “plug-in" 
type flexible cable leads, houses the chassis. 
This feature makes the stand useful in more 
ways than as a cabinet. A UY socket re¬ 


cedes the plug which, in turn, is made from 
< l ^ tube base. Five wires are necessary 
in the cable. 

1 lie base and sub panel are made from 
one L-shapcd piece of I8-gange metal. It’s 
important that these parts he rugged, or 
there will he trouble from miemphonic 
noises. 1 he panel and base are braced by 
a piece of metal bent and drilled as shown 
in Fig. 2. This also supports the disc that 
carries the six short-wave coils. 

No Plug-In Troubles 

Fig. 3 shows the switching arrangement 
used for the coils. As can he seen, the 
prongs from the bases on which the coils 
are wound protrude through the holes in 
the hakelite disc; and, as the disc is rotated, 
they make contact with the eight springy 
copper strips. It is very important that the 
contact strips have plenty of spring and 
that they he bent in the manner shown; so 
that the disc can he turned iu either direc¬ 
tion. 

The disc is made of ordinary panel bake- 
lite, at least one-fourth inch thick, and 
should he 5^ indies in diameter. It can 
he turned out most easily on a lathe, Imt 
an ordinary circular panel cutter will do a 
good job. 

Cireat care should tie used when drilling 
holes for the I X base; because all must he 
the same distance from the center. If the 
holes that receive the prongs are drilled 
slightly too small at first, and then reamed 
out a little at a time, a tight fit can he 
secured; and it will not he necessary to 
use anything to hold the bases in place. 



Fig. 1 

7/ie schematic circuit of the conzvrtcr. Ulus 
trated in Fig. 4. and its power unit[ illus¬ 
trated in Fig. C. 
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Ssi-s x 7S» &». 2 :v *«?: says 

regard to the support E and panel .i. 

The Power Supply 

The transformer shown in Fig. C furnishes 
the filament current ; with a switch, to 
change over from long to short waves, it i.s 
mounted on a V by i>'/ 2 inch bakelite base. 


Otherwise it is best to drill and tap the 
disc from the edge; so that six small set¬ 
screws can be run in against the large out¬ 
side prongs. 

When the disc is mounted on its support 
(Fig. 2), several large washers should he 
used between them, to keep the disc from 
wobbling as it is turned. Six shallow holes 
Should also be drilled in the edge of tin- 
disc at equal intervals. \ different-colored 
crayon is melted and forced into each hole; 
so that the operator will be able to see which 
coil is in use. 

Components Used 

Fig. 1 shows two condensers connected 
in series between the plate lead and the chas¬ 
sis. The fixed condenser Cl is needed to 
protet the ‘‘Id” battery should the plates 
of the variable condenser become shorted. 

The setting of the .000:i5-mfd. condenser 
i 2 isn’t critical at all; an instrument of 
slightly more or less capacity will do as 
well. The tuning condenser Cl is ot the 
usual short-wave type, a vernier dial con¬ 
trols it. The spiderweb K.F. transformer 
l.:M k of the same type as those used in 
the tuned K.F. sets of a few years ago, is 
mounted under C2. It lias a H5-turn pri¬ 
mary and 12-turn secondary: but these fig¬ 
ures may he varied a good bit without a fleet¬ 
ing the working of the set. 

■file tube biasing resistor HI, of 500 ohms, 
is wire-wound. One or two small 22 1 -volt 
-IP* batteries may be used, since the plate 
drain is very small. Although any of a 
number of '27 tubes may be used, the writer 
has had best results from an A returns. 



latter case replacing the connection to the 
receiver with the output of the frequency- 
changer. 

The transformer is one of the bell-ringing 
variety, the secondary of which has been 
rewound to deliver 2 x /, volts. It isn t 
mounted flush to the base but, by using 
long screws, a space ot half an inch is lett. 
This is where the 110-volt switch goes, and 
where the lower end of the switch lever is 
pivoted. 

The power-supply end of the cable plugs 
into the UY socket, which, like the trans¬ 
former, is mounted half an inch above the 
base. One si tie of the base receptacle is used 
fin- the broadcast receiver; the other takes 
a 110-volt line plug. Two condensers, of 
0.5-mf. capacity, are connected as shown to 
clear the line of strays. Another thing that 
helps to keep stray signals out is running all 
wires between the broadcast receiver and the 
change-over switch as short and direct as 
possi hie. 

The cable consists of five wires. If the 
control stand is to he used near the broad¬ 
cast receiver (not over four feet away) any 
well-insulated cable will serve. It it must 
be longer, the two antenna connecting wires 
should be of the shielded lead-in type; that's 
how to keep long-wave signals off the dial. 
This wire can be purchased for about live 
cents a foot, and the liberal use of it will 
completely erase the broadcast hand from 
the receiver. This is important. 

Coil Data 

The coils arc wound on the bases ot dis¬ 
carded U\ tubes. All the cement that holds 
the glass hulh in place should be chipped 
out, and the bases cleaned thoroughly. The 
wire used is No. 20, enameled arid cot ton- 
covered. 

\ list of the coils and their winding ra- 


The unit is made to be hung behind the 
broadcast receiver: so that the control lever 
will come about half an inch above the top 
of the cabinet. (Kig. 5). This insulating 
lever acts as a triple-pole, double-throw 
switch: it connects the aerial to the broad¬ 
cast receiver or converter, .is desired; in the 



Fig. B 

The internal arrangement 
of the short-wave converter, 
diagrammed in the upper 
part of Fig. 1. The tuning 
condenser is Cl, the regen¬ 
eration condenser C2 it will 
be noted there are ua grid 
leak and condenser . C 4 by : 
passes the cathode resistor, 
and C is the adjustable an 
tenna condenser. The six- 
coil assembly is mounted at 
the right. C3 and L3*L4 
are behind the B battery. 

Fig. C 

The illustration at the left 
shows the ptnver transformer 
and short-tong-wave ssvitch. 
electrical and mechanical 
details of which arc shown 
in Fig. 5. This unit is 
conveniently mounted behind 
the broadcast receiver, out 
of the way t and near the 
house receptacle. 
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Constructing the Loftin-White Amplifier 

An interesting discussion of the problems affecting the design of 
a dit ect-coupled amplifier , and of the use of a meter to give the 
necessary data as to the action in various parts of the circuit 


I T held hf*cn ,1 long time since a new cir¬ 
cuit caused as much of a furore as the 
Loftin-White amplifier. Coming at a 
time when everyone thought that the day 
of the home experimenter had passed, and 
parts were iiard to obtain, this amplifier 
has taken the country by storm. The reason 
for this is apparent with a little thought: 
first, the quality is unsurpassed; and, sec¬ 
ondly, the cost of parts is reasonable. 

Let us examine the Loftin-White ampli¬ 
fier from an impartial point of view. (First 
let us understand that the inventors of this 
circuit call it a direct-eon pled amplifier and 
that name is easier to handle, with all due 
respect to the inventors.) It has been gen¬ 
erally understood that resistance-coupled 
amplifiers are the best for high quality and 
cost of construction. Transformers have im¬ 
proved wonderfully with proper engineer¬ 
ing; hut it must be understood that every 
winding on an iron core has a certain amount 
of inductance shunted by a small distributed 
capacity and must necessarily tune to some 
frequency. Also, since the drop across an 
inductance varies with the frequency, the 
gain of an amplifier where the transformers 
amplify some frequency better than another 
cannot be made uniform. 

Resistance-coupled and direct-coupled am¬ 
plifiers have been constructed, in which the 
gain has been uniform within two transmis¬ 
sion units, from 30 to 10,000 cycles. Both 
direct- and resistance-coupled amplifiers 
have certain drawbacks which, fortunately, 
are fairly easy to overcome. The lirst is 
that there cannot he a voltage step-up, since 
no transformer is in use. We therefore can 
hope to get only about 90% of the ampli¬ 
fication constant of the tube itself, per stage. 
This deficiency of course is overcome bv us¬ 
ing high-mu tubes or adding an additional 
stage to the amplifier. 


By MORTON W. STERNS 


M R. STERNS, a distinguished en¬ 
gineer, some years ago gave the 
radio practice of the day a new- turn 
by his invention of the honeycomb 
coil, still the beslt for many purposes. 
In this article he takes up the new 
arrangement of the direct-coupled am¬ 
plifier which has been popularized by 
Messrs. Loftin and White, and analyzes 
its working. Not only are values 
given here, hut the reason for their 
adoption; and the ingenious method 
here explained makes it possible for 
the experimenter to calculate the con¬ 
stants for not merely this amplifier, 
but for others whose design may in¬ 
terest him. 

Mr. Sterns invites readers who are 
interested in further articles on this 
subject to say so, and Radio-Craft 
will he glad to hear from them on 
this, as on other subjects which they 
wish to see covered in constructional 
theory and practice. 


brom Fig. 1, we see that tlie resistance- 
coupled amplifier and the direct-coupled am¬ 
plifier are inherently alike and that no mys¬ 
terious improvement in gain can hi* expected 
simply because the latter is direct coupled. 
In Fig. 1A we assume a one-volt signal to 
be impressed upon the grid of the first tube 
and, since the amplification constant or “mu” 
of the tube is 8, 8 volts will be impressed 
on the plate circuit of the tube. Now, cer¬ 
tain losses always appear in the coupling 
device, regardless of its nature, whether 
transformer or resistor; but experience lias 
shown that 90% is a fair transfer. There¬ 
fore, we impress 7.2 volts cm the grid of the 


second tube; this, multiplied by the “mu’* 
of the second tube, will impress 57.0 volts 
on the output. 

A similar process of reasoning (Fig. 113) 
will give the same results for direct coupling. 
Direct coupling has one marked advantage 
over resistance coupling, however; and that 
is, while with the latter we could always 
amplify voltage until we came to the last 
power tube, then, try as we would, the 
grid of the last tube would always choke 
up. This is accounted for by the fact that 
electrons stored in the coupling condenser 
must leak through the grid resistor to the 
filament of the tube. Since the resistance 
in the grid is high, an appreciable time is 
taken for the charge to leak otT; and, if the 
grid resistor is reduced in value, then the 
last tube is shunted by a low resistance with 
a corresponding loss in amplification. In 
Fig. Ill (by certain circuit precautions 
which will be taken up later) the plate of 
the first tube is made positive with respect 
to its filament; while at the same time the 
grid ot the second tube is negative with re¬ 
spect to its own filament. Thus there is no 
reason for the last tube to choke up and 
this accounts for the popularity of the di¬ 
rect-coupled amplifier. 

The direct-coupled amplifier is also a good 
radio-frequency amplifier, and no doubt much 
will lie done along this line in the future. 
A mnss of information lias been submitted 
regarding the Loftin-White amplifier which, 
while very interesting, did not help us in 
understanding the problem. It is mv conten¬ 
tion that the Loftin-White amplifier follows 
known engineering laws and, by the simple 
application of Ohm's law, the entire action 
of the amplifier can be predetermined on 
paper and the respective voltages arrived at; 
even without an instrument sensitive enough 
to measure some of the values. One impor¬ 
tant point that cannot he overlooked is that 
it is absolutely essential to use high-class 
resistors; fur a component resistor that 
changes its resistance with different values 
of current flowing through it is useless for 
our purpose. 

We will now analyze a two-stage Loftin- 
White amplifier and see just how it works. 
Fig. 2 gives the values of a two-stage di¬ 
rect-coupled amplifier that has worked out 
very well in practice. You will notice that 
a conventional power pack is used with sepa¬ 
rate windings to heat the two tubes; the 
single-stage filter comprises a No. 377 choke 
and two condensers to get rid of the hum. 

An extra 1-mf. condenser bv-passes the re¬ 
sistor bank. 

Hy tapping off a voltage and bringing it 
back to the cathode of the >21 tube through 
the 0.0-mf. condenser, the bum may he 
exactly “bucked out” when we find the 
p oper point on the 200-ohm potentiometer. 
This is what allows us to use a single-choke 
filter instead of the conventional double- 
choke apparatus. 
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Let us look at Fig. 2 again; it will ne 
seen that all current must leave the pack 
at “Il+ M and return through **B— 1 ” to ter¬ 
minal 8 of the transformer. The voltage 
from the plate of the ’45 tube and point C 
(which is the centre tap of the tilament) can 
he readily measured by a voltmeter. Other 
voltages will be impossible to read; for the 
most sensitive voltmeters require at least 
1 niilliampere for a reading, and that is 
more than some of the circuits draw. We 
have, however, inserted sensitive inilliam- 
nieters in the circuit and the readings ob¬ 
tained are shown. By multiplying the cur¬ 
rent in amperes hv the resistance in ohms, 
the voltage drop across any resistor can lie 
found; it must he remembered that one mil- 
liainpcrc is .()(>l-amperc. 

Now let us trace the How of current from 
back to “B—A current of 1.3 
milliampcres flows through the 100,000-olun 
resistor K8; this current divides, 1.11 mil- 
liamps flowing through ltd to point C, and 
0.19-milIiamp. through the coupling resistor 
1<7 to the plate of the tube VI. The 
21-niillinmp. current drawn by the M-5 tube 
Y2 flows from the plate through to the center 
tap of the filament resistor K9, and then 
through the resistor hank to kt B—A The 
current passing through K5, therefore, is 
22.11 milliampcres (the sum of 21 and Ml). 
At point B» .0<i2-inillim»p. leaves to flow to 
the screen-grid of VI; and 22.018 milliamps 
continue through the remaining resistors to 
* k B — ” 

In the diagram, the current flowing 
through cadi resistor, the resistor’s value, 
and the voltage drop through it are shown. 
It should he noted that the grid and plate 
voltages of V2 are measured from point t\ 
the filament resistor’s center tap; while those 
of VI are taken from the cathode. 


To obtain the grid bias of V2, we take 
the difference between the two voltage drops, 
C l) and 1)-K: that is, 95—55.5, or 39.5 
volts. 

In VI, whatever current flows to the 



Fig. 1 

The resistance-capacity coupling at the left docs 
not put the full output of IT on the grid of 
lVZ; neither docs the direct coupling at the right! 

cathode from the plate and the screen-grid 
must pass through Hi; this makes the cath¬ 
ode 12.5 degrees positive with regard to 
*‘B— A The resistor hank is tapped at A, 
9.92 volts positive with regard to k ’B—”; the 
difference gives a bias on the control grid 
2.58 volts negative with regard to the 
cathode. 

The voltages on the screen-grid and the 
plate are determined by adding the re¬ 
spective voltages between them and kk B —”; 
not forgetting to deduct the 12.5 volts posi¬ 
tive of the cathode. 

On account of the construction of the ’21 
tube, it is not wise to have the cathode more 
than 15 volts positive with regard to the 
heater; or the leakage of electrons from 
the heater to the cathode will cause crackling 
noises. 

Several peculiarities of this circuit will lie 
noticed. In the usual set, kk B — ” is grounded; 
but, if this amplifier should be connected to 
such u set the 450-ohm resistor K3 would he 


shorted, allowing the grid to become 12.5 
volts negative and cutting off the plate cur¬ 
rent in VI. 

If, for any reason (such as a loud signal) 
the plate current of VI increases the grid 
bias on Y2 increases and the plate current 
of Y2 decreases. This causes the bias on 
VI to increase, tending to keep the plate 
current in this tube constant. This is the 
automatic regulation of the amplifier. 

Let us look at this regulation feature in 
another way. Suppose we have li certain 
grid bias on a tube; if the input signal ever 
exceeds the bias, distortion will occur. In 
this amplifier this effect is automatically 
compensated by keeping the grid ot \ i at 
a low potential to be sensitive for weak 
signals, and automatically increasing the 
bias for strong signals. Thus the amplifier 
handles a larger range of input voltages 
than usual, by this differential grid bias. 

It will be seen that it is hard to use this 
amplifier with a radio set; although it is 
an extremely good phonograph amplifier. 
The first tube would make an ideal detector, 
being kept in its most sensitive condition 
by means of the differential bias; but it 
would require another tntic to give the de¬ 
sired volume. The writer, some time ago, 
constructed a three-stage amplifier which 
gives exceptional results and can be used 
with any radio set. If sufficient interest is 
aroused, more data will he forthcoming. 

In the meantime, it must be admitted that 
the Loft in-White circuit is nothing more 
than a glorified resistance-coupled amplifier 
in which we are not limited by the choking 
of the last grid. It will be seen that the 
performance and design of such an ampli¬ 
fier can be calculated with engineering pre¬ 
cision bv following the method described 
in this paper. 


On Improved Neutralizing Circuit 


T O prevent, or oppose, interelectrode 
coupling in K.F. amplifier tubes, we 
have numerous expedients all of which 
(except neutralization and the use 
of screen-grid tubes) attain our end by the 
simple yet unscientific process of reducing 
the efficiency of their associated circuits. It 
is well known that the screen-grid tube over¬ 
comes feed-back by reducing its grid-plate 
capacity to l/200tti that of an ordinary tube. 

Tn neutralizing, we divert a small portion 
of the oscillations present in the plate cir¬ 
cuit to the grid in such a manner that they 
should, theoretically, cancel each other at 
all frequencies and make the tube a per¬ 
fect one-way amplifier. 

The representative ncutrodyne circuit 
uses the split primary shown in Fig. I at 
\; all forms of tapped-coil neutralizing ar¬ 
rangements work down to essentially the 
same form of Wheatstone bridge arrange¬ 
ment which is shown more clearly. It is 
well known that, in the Wheatstone bridge, 
the points 1* and I) will lie at the same po¬ 
tential if the impedances on either side of 
them bear a certain proportion; that is, if 
G-PiP-TuG-ILD-T (taking each pair of let¬ 
ters to indicate the total impedance between 
the points lettered in Fig. IB). Since the 


By SYDNEY P. O’ROURKE 

bridge represented by the ncutrodyne cir¬ 
cuit in I ig. 1A contains two capacities and 
two inductances, beside resistance, it must 
be evident how difficult it is to find the 
proper zero point; especially when we con¬ 
sider the additional couplings introduced by 
I he transformer secondary L3, and the 
nearby condensers and shields. 

The chief cause of trouble, however, is 
that the A.C. resistance and platc-to-ground 
capacity of the tubes are shunted entirely 
across one half ( \ ) of the primary 1/2, the 
other half (1>) being entirely intended. An 
exterior resistance and capacity across Hie 
winding have been tried and, indeed, work 
well; but they introduce more complications. 


An All-Capacity Bridge 
The new circuit to tie described here, re¬ 
cently presented in England by its origi¬ 
nator, Mr. C. I". Allison, provides a prac¬ 
tically perfect bridge and permits several 
efficient K.F. stages to be const meted and 
operated—even from a loop aerial —with a 
stability difficult for the hardy fan to im¬ 
agine. Its fundamental circuit is that of Fig. 
1C; we have onr bridge with its necessary 
input and output inductances connected by 
a bridge of four capacities—one of which, 
we know, must be that between the plate 
and the grid of the tube, marked here t’pg. 
All previous neutralizing systems were dc- 
{Cont tutted on page 185) 



Fig. I 

77rr standard type of neutralisation, following the lines indicated at A. may be represented in 
“Wheatstone bridge” form as at /?; it balances inductance against capacity. In the ideal arrange* 
meat of C, this difficulty is overcome; the corresponding circuit is outlined at D. 
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The Ultimate in Audio Selectivity 

You have heaid the old story of the man whose receiver was so 
selective he could tune in any instrument in the orchestra and 
hear a solo . Telephone engineers have accomplished just that 

with band-pass filters . 

By Q STERLING GLEASON 


C OMBINATIONS of low-pass and 
high-pass filter artworks ran play 
surprising pranks with tone quality, 
and various permutations of these 
circuits can he used to stage a striking dem¬ 
onstration of wlmt constitutes good and bad 
loud-speaker reproduction. Such an arrange¬ 
ment, designed and built by engineers of 
the Pacific Telephone and Telegraph Com¬ 
pany, for use in a demonst rat ion-lecture on 
"Sound and Voice Transmission,” has been 
presented before numerous audiences in 
Southern California. 

I lie apparatus can be made to exemplify 
in a striking way the qualities and defects 
of various types of amplifiers and loud 
speakers. The filters used in the demonstra¬ 
tions are mounted separately, each in a 
strong box equipped with carrying handles. 
Bv means of jacks to which leads from each 
tiller are attached, the circuits may be 
patched together in any desired combina¬ 
tion. 

At demonstrations, the cabinets are 
stacked up side bv side, with terminals at the 
hack where they mav he manipulated unseen 
bv the audience. A long sign box, hearing 
a series of placards, is set upon this rampart 
mul, as each combination is made, an oper¬ 
ator manipulates a small switch panel, il¬ 
luminating the proper signs by bulbs placed 


behind the eards, and causing the frequency 
bands passed by the filters to he indicated 
in translucent, glowing numerals. 

t he output of a phonograph tone-arm mi¬ 
crophone is passed through an audio ampli¬ 
fier terminating in a push-pull stage of 
L X-210 *s, and thence through the filters to 
the loud speaker. A large reflexed horn of 
exponential design is used for high-quality 
reproduction, as a standard of comparison 
with other types. By cutting off the upper¬ 
most and lowest frequency-ranges of the 
speech input, this excellent speaker can be 
made to sound like the poorest horns of 
1922 vintage. 

Tuning to Separate Instruments 
Most interesting to the layman are the 
e fleets that can Ik* produced upon musical 
reproduction. From orchestral selections, 
various groups of instruments can he picked 
at will. A record of a number scored for 
full symphonic orchestra—such as, for ex¬ 
ample, the second movement of Tschaikow- 
sky’s ” Fifth Symphony” — is useful in this 
experiment. With only the range of 1000— 
5000 cycles being passed, a sharp frving 
sound like heavy static is heard. The next 
lower thousand cycles also consists mainly 
of harmonies. 'Hie band of 2000-1000 evetes 
carries the piccolo and the upper ranges 


of the violin and flute. Another thousand- 
cycle drop brings in the upper woodwinds. 
Successive extensions of the range add in 
turn the violas, Velios, the brasses rind, ti 
nally. as the lowermost two-hiindred-eyele 
band is opened, these are joined by tin 
kettledrums, double basses, bassoons, and 
bass clarinets. 



Fig. 1 

A properly selected pair of filters, in series 
Cuts off the frequencies at both ends of the 
range / so that only the middle tones reach the 
reproducer. 

A microphone is then substituted for the 
tone-nnil pickup and a member of the audi¬ 
ence is induced to read into it while the op¬ 
erators manipulate the jacks. When onlv 
the high frequencies arc admitted to the 
loud speaker, the speaker's voice displavs 
symptoms of an aggravated case of adenoids. 
Switching to the opposite extreme, ttie op¬ 
erators—much to the edification of the nudi 
enee — visit upon their unhappy victim all 
the vocal manifestations of acute tonsilitis. 

I tins is forcibly demonstrated the acoustic 
maxim that, while the low notes carry the 
energy, the high frequencies make intelligi¬ 
bility, Another striking feat mav tie per¬ 
formed by using the record of a selection 
in which the melody and accompaniment are 
distinctly separated—for example, Moskow- 
ski $ “Scrcnata,” played by orchestra. Bv 
the use of a high-pass filter, the violin met 
ody may lie singled out from the rest; 
whereas a low-pass filter will reproduce only 
the oom-pah accompaniment of the tow 
st rings. 

Arrangement of Filters 
As built bv the Bell engineers, the low 
pass litters were designed with cut-off fre¬ 
quencies of *200, 100, 800, 1000, *2000, ;*ooo, 
and 4000 cycles respectively; the high-pass 
Sections cut off at *200, 100, 800, 1000, *2000, 
and .1000 cycles, \ arinus ranges (‘an be 
passed by series and parallel combinations 
of the fitters. For example, if it is desired 
to admit only the band between 400 to *2000 
cycles, a tow-pass filter cutting off at 2000 
cycles is connected in series with a high 
pass section with cnt-ofT at 100. (Fig, I). 
If it is desired to pass only the extremities 
of the frequency range (cutting out the 



Engineers of the l acific Telephone Company with the sound-analysis apparatus used for public 
demonstrations. The reproducers and microphone are easily identified: the panels abo-ec the filter 
apparatus arc illuminated , at the proper times, to show the audience just what frequencies they 

are hearing at the moment. 
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When the tico filters are connected ill parallel, 
as indicated, the result is to cut out the eholc 
middle range of sounds ; and the effect of the 
combination of very high and very lost? notes 
is something unusual. 

medium hand), the two litters connected in 
parallel will yield a characteristic as illus¬ 
trated in 1'ig. 2, where only the frequencies 
from zero to 400 and from 2000 upward, 
are transmitted. 

Practical Value 

A combination of litters of this type otters 
interesting possibilities to the experimenter 
and constructor. Set builders should find 
it valuable in* demonstrations, as a means 
of illustrating in a graphic way the prin¬ 
ciples of tone quality; thus clinching sales 
arguments. As a means of testing loud 
speakers, it is useful also; for a good idea 
of the response characteristic of a loud 
speaker may be gained by experimenting 
with different hand combinations until the 
quality of the speaker under test matches 
that of the filter-horn combination. Other 
uses will suggest themselves readily. 

The only difficulty in the way of the con¬ 
struction of these filters by the average con¬ 


structor is the problem of matching chokes 
and condensers to meet the requirements of 
design. However, if the builder is content to 
use whatever values are obtainable in the 
market, letting the cut-off frequencies fall 
where they may, lie may assemble circuits 
which, although possessing characteristics 
not expressible in convenient round numbers, 
will nevertheless demonstrate the desired 
phenomena satisfactorily. 

Designing the Filters 
It should be emphasized here however, that 
accurate results demand exact values of in¬ 
ductance and capacity, and it is therefore 
imperative that only a grade of apparatus 
known to he reliable and highly accurate, 
should be used. For the lower values of in¬ 
ductance, Kemler-Gihlin honeycomb coils are 
very satisfactory, as they adhere closely to 
the specified values of inductance. If they 
are connected in scries or parallel, however, 
it must be remembered that their combined 
inductance is not equal to their simple sum: 
since the mutual inductance of the two, re¬ 
sulting from the interaction of their fields. 
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The arrangement of the low-pass filter is im/t* 
catcd above; the high frequencies arc by passed 
and do not reach the output. In the high--pass 
tiltcr t belme, the low frequencies instead arc 
by*passed through the chokes. 


will materially alter the value. If an im¬ 
pedance bridge is available, all trouble ot 
this nature will of course be obviated. 

Since condensers may lie arranged con¬ 
veniently in series-parallel to give any de¬ 
sired capacity, it is easier to decide upon 
standard values of inductances, and then 
arrange the capacity to suit the require¬ 
ments. The design is simple; the following 
formulas only are required: 

Low-Pass Filter Design 

For a low-pass filter, the cut-off frequency 
(see Fig. 3A) equals the impedance facing 
the filter section, on both the input and out¬ 
put sides, divided by 3.14 times the induct¬ 
ance (in henries) of L. 

So, if the output of a push-pull *10 am¬ 
plifier is fed to the filter through a trans¬ 
former (Amertran “No. 152**) whose sec¬ 
ondary has an impedance of 2,500 ohms, and 
the choke L has an inductance of one henry, 
the cut-off frequency is 2,500 divided by 
3.H x 1, or about 795 cycles. It will be 
observed that eaeli of the inductances on 
either side of L is of just half the value 
of L. 

Similarly, the capacity C in microfarads 
equals 1,000,000 times L, divided l»v the 
square of the impedance. In the above case 
this works out as 1,000,000 x 1 divided by 
2,500 x 2,500; or O.lti-mf.; this capacity is 
conveniently obtained by paralleling a 0.1- 
and a 0.0(i-nif. condenser. 

High-Pass Formulas 

For the high-pass filter (Fig. 3H) the 
cut-off frequency (the lowest frequency 
passed) equals the impedance divided by 
12.57 times the inductance L* (in henries). 
The capacity of C in microfarads equals 
1,000,000 times L’ divided by the square of 
the impedance. Each of the scries con¬ 
densers on either side of C* has one-half the 
capacity of C\ 


Oscillating-Crystal amplification 


W ITHOUT the use of a tube, an oscil¬ 
lating crystal may be introduced into 
the circuit of i crystal detector, to increase 
the strength of reception. While such an ex¬ 
pedient may seem rather old-fashioned, in 
this day of multi-tube sets, the possibilities 
of crystals for the experimenter are almost 
endless. 

I he crystal detector, as all should know, 
is a rectifying device; it allows current to 
flow much more freely in one direction than 
in the other. Its resistance is high, and it 
absorbs signal energy in the form of heat. 
Nevertheless, the purity of the tone obtained 
from a good crystal makes it still a favorite 
with mnnv constructors who build their own; 
as proved by the continuing popularity of 
the Interflex circuits. 

The oscillating crystal is, like a vacuum 
tube, a “generator’* of current; that is, it 
takes direct current from a battery and con¬ 
verts it into alternating current. 

An English experimenter, Mr. W. H. 
Grayling, lias developed a circuit presenting 
many points of interest; in this, a detector 
crystal and an oscillating crystal are used 
together. The oscillator circuit may be used 
either in series with the antenna and the 
tuned detector circuit, or in parallel as 
shown. The choice would depend, doubtless, 
upon local conditions. 


For the oscillating crystal O, zincite gives 
best results, with a hardened steel cat- 
whisker (No. 32 wire). For the detector 
crystal I), zincite-copper pyrites, which have 
high resistance, are recommended. The re 
sistor It should be wound on an iron core, 
and have a resistance between 1000 ami 
1500 ohms. 

The potentiometer P should be about 400 
ohms. The battery voltages shown are 4 
and 8; with dry cells, this figure would have 
to l>e changed slightly. Higher voltages, up 
to thirty, may be applied. The aerial con- 
dtuser is between .0005- and .001-mf.; the 
tuning condenser about .00025-mf. with a 
suitable coil. 

While this circuit is said to give the re¬ 
sults of an K.F. stage used before a crystal 
detector—a combination still popular abroad 
—the warning is issued that extraordinary 
patience in its adjustment will lie required. 

The oscillation points on a crystal arc 
fewer and harder to find than the points of 
good detection. The oscillating crystal 
should be cushioned with rubber against 
shock. The zincite crystals if not sufficiently 
sensitive, may be fused with an arc (which 
is obtained with low voltage between car¬ 
bons, as experimenters know). 

The oscillation of O is controlled by the 
potentiometer; different settings must be 



7 his unusual circuit uses an oscillating crystal 
O to sharpen reception, by increasing the sen¬ 
sitivity of the crystal detector D. 


found for each wavelength, higher frequen¬ 
cies requiring higher voltage. While current 
is flowing (after a suitable oscillation point 
is found, by a slight flicking of the contact) 
the battery current must not be cut off 
sharply, or resetting will la* necessary. For 
that reason, the switches shown are included 
in the circuit; to turn off the current, with 
A closed for normal operation, B is closed 
to bring the resistor H2 into circuit; and V 
is opened, then B. Operation is then resumed 
by reversing the process. 

Reception at several hundred miles in this 
manner was reported; an amplification fac¬ 
tor as high as 15, with special oscillating- 
crvstal circuits, has been reported. It is 
obvious that much is left to the ingenuity of 
the operator, and values not given here lie 
must work out for himself. 
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Power-Supply Tubes for Radio Receivers 

An article for Service Men and constructors explaining the theory 
and practice of rectifier- and regulator-tube design and operation, 
with testing hints and some suggestions for amateurs 

By C. W. PALM HR 


I N four former articles by the writer, 
there have been discussed and ex¬ 
plained the “characteristics*’ of the 
vacuum tidies which are designed for 
purposes of amplification, at different fre¬ 
quencies, and detection in a radio receiver. 

1 he fourth article, in January, was de¬ 
voted to the subject of the systems used to 
test tubes, on the large scale, as well as 
manual methods. 

We now come to tubes which have been 
designed, not for reception in the strict 
sense of the word, but to provide to the 
receiving tubes, and regulate, a Supply of 
electricity from more convenient sources 
than the chemical flatteries originally used. 
Such tubes are classified into two principal 
divisions: Rectifiers, which convert alter¬ 
nating current into “pulsating” direct cur¬ 
rent; and regulators, which maintain a con¬ 
stant voltage across their terminals, or a 
constant flow of current through their cir¬ 
cuits. J he regulator tubes, being less essen¬ 
tial to set operation, are not so familiar to 
the radio worker as the rectifier tubes; but 
the importance of the former is increasing, 
as the desirability of an unvarying electrical 
supply for a receiver becomes appreciated 
by the general puli lie, as it always has been 
by the experimenter. 

Rectifier Tubes 

The rectifier tubes, used in radio recep¬ 
tion, may be classified into three groups of 
types: The “thermionic” or filament-emission 
tubes, now in most general use; the ionized- 
gas, hot-cathode (filament) tubes; and the 
ionized-gas, filament less, eold-eatlmde tubes. 

In the first, or true “thermionic” type, are 
included all of the tube rectifiers which 
have filaments, except those of the Tungar 
t\ pc. I lie last-named, or hot-cathode tubes, 
as do the cold-cathode types, operate on a 
different principle—the “ionization” of the 



At A, the connections to the potver equipment 
’which result tc hen a type ‘80 tube is plugged 
into the socket; at Ft, those resulting when a 
cold-cathode” rectifier is similarly pluooed 
into the receptacle for “full-wave** rectification , 


giis in the hull)—which will he explained a 
little further on. 

1 he tubes of the ’80 and ’81 tvpe are 
classed as true “thermionic” types; that is, 
they depend on the emission from the fila- 
vtent of electron* which travel to the plate 
tit produce their rectifying action. The 
electrons, having a negative charge, are 
attracted to the plate when the plate is 
charged positively; this occurs once during 
each “cycle” ot the alternating current. 
W hen the current reverses its direction, so 
that the plate is negative, the electrons are 
repelled from the plate and many return to 
the filament. It can he seen very readily 
that the direct current at the output of the 
rectifier is fluctuating (Fig. 1A at C’)- 



Unilateral Conductivity 

I he operation of any rectifier depends 
cm its “unilateral conductivity;” this formid¬ 
able expression means only that it lets cur¬ 
rents pass through it in hut one direction. 
For example, let us consider a “cycle” of 
alternating current. 

\t the beginning of each cycle, a flow of 
current increases from zero in one direc¬ 
tion to maximum value, and falls again to 
zero; this is the first half-cycle. A flow of 
current in the opposite direction then builds 
up to an equal maximum, and falls off again 
lo zero, ending the cycle. In tiO-cycle cur¬ 
rent, each half-cycle of current flow lasts 
1/120-second. 

The usual representation of a half-cycle 
will be found in Fig. I A, at a. During the 
half-cycle when the line-current supply to 
the rectifier plate is positive, there is a 
heavy electron flow from filament to plate 
inside the tube, shown graphically at h. 
The conductive “bridge” permits the line- 
current to he measured as positive potential 
on the D.C side of the rectifier. Inci¬ 
dentally, the voltage of this output c of the 



The circuit arrangement of a "filament recti¬ 
fier of the *81 type, is shown at A. j \ote the 
absence of a filament winding when the rec¬ 
tifier is of the ’* cold-cathode ” type, as at B . 
"Half-wave” rectification is shown in both 
diagrams . 


rectifier is not as high as the input voltage, 
because of the internal resistance of tiic 
rectifier. 

During the next half-cycle (Fig. IB) the 
polarity of the alternating current lias been 
reversed; though an A.C. voltmeter shows 
the same potential for this current, the 
polarities ot the rectifier’s electrodes have 
been reversed. But the filament emits no 
sf ream ot electrons; and therefore the cur¬ 
rent will not pass through the rectifier; for 
there is nothing to conduct it. During this 
half-cycle d, therefore, no current is indi¬ 
cated at the output of the tube. We have 
1/120-second of inaction, as at f; on the 
next half-cycle y, there is an output of cur¬ 
rent, and so on. 

From “oscillograms” obtained by scien¬ 
tific investigators, it lias been shown that 
(lie thermionic-tube rectifier is practically 
perfect in its “one-way” regulation of 
current. 

Examining Fig. IB more closely, we see 
that the rectifier supplies current to the 
power unit ot a receiver during onlv one- 
halt of the time; and the output current 
fluctuates in value. In order to make it 
iisetul, therefore, wc must have a filter sys¬ 
tem to “smooth” out the inequalities, and 
give us an electrical supply of constant volt¬ 
age and flow. The condensers used in a 
power pack serve the purpose of storing 
up the surplus energy passed by tlie recti¬ 
fier while it is operating, ami discharging 
their stored current while the rectifier is 
idle. The chokes add still more to the con¬ 
stancy of the flow, which should arrive at 
the voltage divider free from pulsations and 
“ripples.” 

The action wc have described is that of a 
“half-wave” rectifier (so called for obvious 
reasons) like the ’81-type tube. The ’80 
type, however, has two plates, which are so 
connected that when either one is negative 
with respect to the filament, the other is 
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The changes of voltage in flu alternating-current 
circuit arc shozvn at 1 the pulsations of the 
iiircct current passed t*y a full-wave rectifier at 
/?, and the output of a half-wave rectifier at C. 

It a fill be seen ho 7 V much more '‘smoothing" 
i s needed by the last. 

positive*, mul therefore draws current. This 
is accomplished by the use of a tapped 
transformer in the A.C. input, as in Fig. 

For ttiis reason, tlie current has twice as 
n in iiv active pulsations between current 
“nodes," and it is not necessary to draw 
so high a current during the active half- 
cycles. This makes it unnecessary to store 
as much current in the condensers, or to 
use such large chokes for smoothing; and 
the arrangement is more economical. As to 
the advantages of "full-wave” over half 
wave rectification, more will he said in con¬ 
nect ion with Fig. r>. 

The ioni'Acd-gas, hot-cathode (filament) 
rectifiers include such types as the Tungar, 
Hcetigon and similar tubes. Although these 
arc similar in general appearance to the 
thermionic types, their principle of opera¬ 
tion is entirely different. The glass bulb 
or "envelope" is filled with an inert gas 
such as argon, helium or neon (usually the 
first) to about 1/7-11 li of atmospheric 
pressure. The filament emits electrons 
which, in turn, "ionise" or break up tlie 
molecules of gas by colliding with them in 
their race for the plate. The electron* 
freed by (his “ionization? produce most of 
the conduction of current. This is in con¬ 
trast with the thermionic type, which de¬ 
pends entirely on the electrons given off by 
the filament for its conduction. 

That the filament is comparatively unim¬ 
portant in the gas-filled tube is shown by 
tlie fact that under certain conditions, hut- 
lerics can be charged with a cold, unliglitcd 
filament. 

The third class of rectifiers is different 
from cither of the others. It uses no fila¬ 
ment, and the envelope is tilled with pas, 
usually helium; although argon and neon 
have also been used. It contains several 
electrodes, different in si/.c and shape. In 
operation, when alternating current of the 
correct potential is applied, a held is cre¬ 
ated between the electrodes and, at moments 
of correct polarity, the gas between the 
electrodes becomes ionized by the strong 
electric field. ‘Hie molecules of the pas are 
changed in structure, resulting in conduc¬ 
tivity between the electrodes. 

The shape and size of the electrodes play 
an important part in the operation; because 
the “free electrons” from the pas can collect 
very easily on the lor ye elect rode, but com¬ 


paratively few come in contact with the 
snuilt electrode or electrodes. If the elec¬ 
trodes were all of the same size, a strong 
“back current” (one flowing in the opposite 
direction to the main flow) would limit the 
usefulness of the tube. In fact, this was 
one of the principal difficulties to he over¬ 
come by the engineers who designed the 
tube. 

F.ach of the three classes of rectifiers dc- 
sCrilwd above has its own application in re¬ 
ceiving sets. The thermionic and the cold- 
cathode types are best suited to high-volt¬ 
age, low-curreut work, because of their in¬ 
herent characteristics. These two tubes 
compete for popularity in "W* power units 
and other similar devices. The lint-cathode 
type is not very suitable for high-voltage 
operation but, since a great electron flow- 
results from the combined filament and gas 
activities, a large amount of current can be 
handled. 'This type of tube, therefore, serves 
very well, as a reelitier for battery chargers 
and " V* power units. 



The circuits above arc utilized to obtain full 
wave rectification with a pair of half nave rec¬ 
tifier tubes; the thermionic type is indicated at 
and the cold-eathotte type at IK 

Half- and Full-Wave Rectifiers 
We have explained above that tubes can 
be made to operate on either half of the 
cycle, or on both halves. The half-wave 
rectifier, which contains only two elements. 


»lt‘iHU|MUiii>i nun 11 **l *n i 1 > 

Fi*. 1 

/If . f, f/ic operation of a 
rectifier during the half- 
Cycle when the anode T is 
positive with respect to the 
filament F. The input lOlt- 
age variation during the 
half-cycle is shown at a, the 
output current at c. f)ur~ 
ing the next half-cycle d, 
when the plate is negative, 
there is no flow of current 
through the system: because 
the electron stream—which 
is the plate current — is re 
pelled by the plate as shown 
at e. The final result is 
a pulsating D.C. output 
shoten at the lower right ; 
where e and f are half- 
cycles of current output, 
spaced by half-cycles of in 
activity, as at F. Compare 
with Fig. 5. 


is connected as shown in big. flic 

full-wave rectifier contains three elements, 
as shown in Fig. «‘k Full-wave action can be 
obtained, however, from two halt-wave rcc- 
tificrs with a single A.C. potential source, 
by the method shown in Fig. V. 

When the output from the rectifier must 
he extremely steady, as in the case of an 
" V* or “‘IF power unit, it is much better 
to use tire full-wave system than the half- 
wave arrangement, because of the greater 
case in filtering the rectifier output. As 
explained before, the number of fluctuations 
in tin- output of a full-wave rectifier is 
twice that of the half-wave rectifier. In 
other words, if the supply current is t>0- 
eyclo, the output will be direct current with 
1*20 pulsations, similar to those shown in 
Fig. 5; A represents the "shape” of the 
alternating current supply; B the rectifier 
current from a full-wave rectifier, and C 
the rectifier current from a Imlf-wave 
reef ificr. 

Importance of Design 

The output from a rectifier of the ther¬ 
mionic type is directly dependent on the 
electron flow from the filament and the size 
and shape of the plate and the glass bulb 
or envelope. The use of a filament capable 
of a very high electron discharge, together 
with a large, heavily-constructcd plate and 
a large envelope are the requirements tor a 
high-current tube. The plate must he con¬ 
structed in such a way that it radiates bent 
very quickly; and the glass envelope must 
be large, so that it will not overheat. In 
certain types of rectifier tubes, used for 
large transmitters, a water-cooling system 
is employed, to keep the plate from melting. 
However, for receiving purposes, correct 
design of the plate is sufficient. 

In the tungar-type of tubes, the factors 
which control the current-handling ability 
are the size of the envelope, the size of the 
filament and the size of the plate. The en¬ 
velope must be large, so that a considerable 
quantity of gas can be contained in the 
space between the elements; and, also, so 
that it w ill have sufficient surface to radiate 
the heat liberated in the process of rectifica¬ 
tion. The filament must he long and heavy ; 
so that its electron emission will he con¬ 
siderable and that it will have a long life. 
The plate must tic made so that it will not 
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overheat. In some cases, a carbon plate is 
used; and at full capacity this heats to a 
red glow on the side nearest the filament. 

In the cold-cathode types of tube, the 
factors controlling current output are the 
size of the envelope, the comparative size 
of the elements and the degree of tras 
pressure used. The large envelope is needed 
to dissipate heat; the correct pressure of 
gas is necessary to make the rectification 
most efficient; and the large difference in 
t.hc size of the electrodes is needed to pro¬ 
duce unilateral conductivity. 

\\ liy Rectifiers Break Down 

It has been noticed, recently, that many 
rectifier tidies used in “B” power units have 
not had tin* long life that was customary in 
the past. One well-known tube engineer 
attributes this shorter life to the extra 
strain placed on these tubes in receivers of 
recent models, designed by many set manu¬ 
facturers. The general use of the *45 tube, 
or even two of these tubes in push-pull, is 
taxing the rectifiers to the limit. In the 
past, the *71 tube was used and very few 
sets had a plate-current drain that ap¬ 
proached the limits of the tube. 

The authority mentioned above explains 
the situation as follows: “It would seem 
improbable that the current demands of the 
*45 tube should cause such an action; since 
the *45 tube requires but 2-10 volts on the 
plate and 50 volts on the grid or, in other 
words, a total of 300 volts. This, however, 
is not all that the rectifier tube is called 
upon to furnish. Since there is a voltage 
drop in the tut>e itself of nearly 100 volts, 
the rectifier must start with KM) volts; in 
order that the *45 tube or tubes may be 
supplied with the normal plate and grid 
voltages. When this unusual demand is 
made, the rectifier is quite unequal to the 
task, primarily on account of the filament.” 

The author of the above statement dis¬ 
cussed the improvement of the filament, and 
also reduction of “hack current” due to the 
plate becoming hot. When the plate can¬ 
not dissipate the heat, it becomes slightly 
incandescent and emits some electrons, 
which cause a current in the direction op¬ 
posite to the desired flow. This hack cur¬ 
rent not only reduces the output of the tube, 
but greatly shortens its life. 

If the set constructor or designer uses 
more care to he sure that he is not over¬ 
taxing the rectifier tidies, longer life will 
result. 


Voltage-Doubling Devices 

The increased use for high-power ampli¬ 
fiers, comprising tubes which lielong in the 
transmitting category, has caused a demand 
for some convenient way of obtaining the 
high voltage required for the plates of 
these tubes. The ’81 tube is able to supply 
about GOO volts without injury hut, by using 
several tubes of this type, we can obtain 
potentials up to about HiOO volts. 

Kig. <> shows one of these “voltage- 
doubling” circuits. Two individual filament 
transformers (Tl, T2) are required, and a 
step-up transformer, T3, supplies about 500 
to 700 volts. 'Phis particular unit is quite 
satisfactory, only for currents up to about 
50 inillinmperes. The two condensers A 
and 11 must have at least 1000-volt working 
rating—-preferably more—and C should be 
ft 2000-volt condenser. Kach should have a 
capacity of t inf. The choke coil should 
have an inductance of 20 to 30 henries, 
under the required current load. A resistor 
R must he connected across the output. It 
should have a resistance of about 100.000 
ohms; note that it must have a current- 
carrying capacity of 30 to 00 uiilliampercs. 



To test the operation of a rectifier tube dis¬ 
connect the posit tie side of the tube from the 
filter system, os shown at X; this is conveni¬ 
ent ty done with a special pitta in the rectifier 
socket. Readings arc then token across the 
tube with the . t.C , voltmeter VM2 and D. C. 
voltmeter Tl, to show its action under no load. 

When using any voltage-doubling system, 
the filament circuits of the tubes mv*l be 
closed hefure the high voltage is applied. 
If this is not done, the initial surge is liable 


.-f voltage-don bling system which will supply 
more current than that of Fig. 6. This is in 
use principally by amateurs for transmitting 
purposes, 

to cause an “are-over” inside a tube, or one 
of the tubes is liable to overheat. 

A second arrangement, which will supple 
much more current than the first, is shown 
in Pig. 7; it required more apparatus than 
the first circuit, however. When it is oper¬ 
ating correctly, currents lip to about 150 
inillinmperes can he drawn from it. Three 
separate filament transformers (Tl, '1*2 and 
T3) are required, as well as a transformer 
Ti with a tapped secondary, supplying a 
total output of 1000 to 1500 volts. The tap 
is at the center of the winding. 

The filter system for this unit is the 
same as the first—each of the first con¬ 
densers (A and II) must stand a working 
voltage of 1000 and condenser C at the out 
put of the filter should have a working volt¬ 
age rating of 2000 volts. The choke in this 
case must he made to carry more current 
than the one used in Fig, 0; for tl ic output 
of the rectifier tubes is niiieli higher. 

When using a power unit of this type, 
extreme care must he employed to insulate 
all the parts and to employ the best possible 
apparatus; as a break-down in the con¬ 
densers or the transformer would probably 
result in a fire. 

Fuses should he placed in each of the 
connections from the transformer to the 
line; five-ampere size will be about right. 

Note: It is necessary to use extreme care 
in approaching any of the parts of such a 
unit when it is Connected to the line; as the 
high voltage is very dangerous. Before any 
changes are made, the power line should he 
entirely disconnected from the apparatus, 
:fhd the condensers discharged. 

Testing Rectifier Tubes 

The Service Man often encounters the 
necessity of testing a rectifier tube, to de¬ 
termine whether it is the tube or some other 
part of the apparatus that is defective. The 
easiest way to determine whether the tube 
is at fault is to replace it with another one. 

However, if the Service Man is equipped 
with several meters, he can make electrical 
tests to find whether the tube is working. 
The necessary apparatus comprises a high- 
voltage A.C. voltmeter, a high-voltage D C. 
voltmeter, and a special plug to fit the rec- 
tificr-fiihc socket. 
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The required ranjte of tlie meters depciuls 
on the voltage produced by the power unit. 
For most units, meter ranges of 0-500 volts 
will be suitable, for both alternating and 
direct-current readings. The special ping 
consists of the base of an old tube, equipped 
with a four-prong socket to hold the recti¬ 
fier tnhe, and a terminal strip with four 
contacts, one for each of the wires pro¬ 
truding from the base. 

First, the output of the transformer should 
be cheeked, with the A.C. meter. To do 
this the rectifier tube is removed from the 
power unit, and the special plug placed in¬ 
stead in its socket. Then the A.C. volt¬ 
meter is connected between the anode 
(plate) prong and the negative terminal ot 
the power unit, 'i'll is connects the meter 
between the ends of the secondary winding. 
In the ease of the ’80 or any other full- 
wave tube, the same test should be made 
between each of the anode prongs and the 
negative terminal; in order to test the out¬ 
put of both sides of the secondary winding. 

It will be noted that in the '81 tube the 
plate connects to the usual *T” prong on the 
socket, and in the '80, the two plates con¬ 
nect, respectively to “P” and “Cl.” In the 
Raytheon gas-fdled tubes, however, which 
operate on a different principle, the anodes 
(corresponding to plates) connect to the 
two "F” prongs of the socket. The cathode 
of a tube of this kind connects to the “F” 
prong- For this reason, the tubes are not 
interchangeable and cannot be tested with¬ 
out a change of external connection. 

If the transformer is supplying the cor¬ 
rect A.C. voltage (which must he somewhat 
higher than the D.C. output voltage of the 
unit) the rectifier tube should be placed in 
the socket mounted on the special plug. 
This connects it again into the unit, but 
allows external connections to be made to 
the tube circuits. 

In the case of Raytheon gas-tilled recti¬ 


fiers, the matter of testing the operation of 
a tube is quite simple. The wire from the 
tube which leads to the first filter choke 
and condenser should be disconnected from 
the tube; this can be done by merely dis¬ 
connecting the wire from the corresponding 
prong of the special plug which connects 
to the socket mounted on top. 

Then, with the D.C voltmeter, Vl, the 
voltage between this prong on the tube (the 
“plate” prong for the Raytheon tubes) and 
the negative terminal of the power unit 
should be measured (Fig. 8A). It no volt¬ 
age reading is obtained, the connections 
should be checked very carefully, to be sure 
that none are defective. If the voltage 
readings are very low, it is a “sure bet” that 
the tube is at fault. 

With filament-type rectifiers, such as the 
*80 and *81, the wire connecting the filament 
winding to the first filter choke should he 
removed, to disconnect the rectifier from the 
filter system. This is more difficult than 
with the Raytheon gaseous type, but is 
essential; for the trouble might be located 
in the filter or voltage divider. 

The DC. meter, Vl, is connected between 
the filament of the rectifier and the negative 
terminal ot' the power unit (Fig. 8B). The 
connection is sometimes made to a tap in 
this winding on the transformer, and some¬ 
times to one side of the filament. The re¬ 
sults are the same in either case. If the 
D.C. voltage is correct, it will he found 
somewhat higher than the output voltage of 
the unit; because of the resistance of the 
filter chokes, etc. If this voltage is very 
low, the rectifier tube is usually at fault. 
Before testing the secondary voltage of the 
transformer with the A.C- voltmeter V.M2 
it is well to test the line voltage at the input 
to the power unit; this can be done with the 
same meter. (See dotted connections.) 

The requirements of the standard '80 type, 


full-wave thermionic rectifier tube arc as 
follows: filament supply, two amperes at 
five Nolts (A-C.); plate supply, 125 milli 
amperes at 050 volts, both maximum values. 
This gives an output whose D.C. voltage and 
amperage depend on the type of filter, one 
falling as the other rises. The base is the 
standard four-prong UX, as explained 
above. 

The trade names and designations arc 
Radiol ron (Radio-Victor Corp.) UX-280; 
Cunningham, CX-*J8<); Sonatron X80; Pilo- 
tron (Pilot Radio & Tube Corp.) P280; 
Speed (Cable Radio Tube Co.) 280; Cham¬ 
pion, UX-280; S\ Kanin, SX-280; Cold Seal, 
CSX-280; A returns, 180; Ken-Had, 280; 
Ray-O-Vae, UX-280; (French Battery Co.) 
CeCo, R80; DeForest, 4-80; Perryman, PH- 
280; Diatron (Diamond Vacuum Products 
Co.) 280; Kvcready-Ruytlieon, X-280. 

The half-wave , heavy duty thermionic rec¬ 
tifier, known as the '81, fits the same base, 
as explained above; although the grid prong 
is unused. The filament supply is 1.75 amp¬ 
eres at 7.5 volts; the plate supply 85 milli- 
amperes at 700 volts. 

Trade names are Radiotron and Cham¬ 
pion, UX-281; Cunningham, CX-.‘I81; Syl- 
vanin, SX-281; Cold Seal, CSX-281; Ray-O- 
Vac, UX-281; Sonatron, X-281; Speed, Ken- 
Bad, Diatron, 281; Del'orest, 481; CeCo, 
R-81; Perryman, 1*1(281. 

The cold-cathode, ionized-gas rectifier is 
the Evcroady-Rayt heou BIl, with large 
standard UX base, to which the connections 
are special: it requires a plate supply of 
125 milliarnperes at .‘150 volts. A tube of 
this type is produced as SH85. 

A larger size of this tube, the Evcready- 
Kaytheon BA, takes :I50 milliarnperes, at 350 
volts; its large current output makes pos¬ 
sible series-filament operation of D.C. type 
iubes in a receiver. 

{Continued on page 173) 


How “Static’s’* Picture is Being Taken 


S INCE the first attempts—no matter by 
whom—to establish radio communication, 
back in the nineteenth century, the exist¬ 
ence of “atmospherics*' or natural static lias 
lx*cn annoyingly apparent. Much inventive 
ingenuity has been devoted by experimenters 
to the search for means of correcting the 
condition or overcoming the interference. 

Since there are several billion eubie miles 
of atmosphere in which electrical disturb¬ 
ances are continually originating, it is im¬ 
possible (certainly for the present) to over¬ 
come static at its source. More success has 
Inrcn obtained by various means which make 
receivers more sensitive to desired signals, 
and less sensitive to those received from 
other directions and at other frequencies. 
In radio telegraphy, moreover, some advan¬ 
tage has been obtained from systems which 
are designed to neutralize or cancel out at¬ 
mospheric disturbances. In telegraphy, 
moreover, it is possible to receive a very 
sharply-tuned impulse, with a sideband much 
narrower than that of a phone station; and 
it is sufficient to receive this at a single audio 
frequency, in contrast to the thousands of 
cycles required for good reproduction of 
speech or music. The methods useful in 
commercial work, therefore, cannot he ap¬ 
plied to broadcast receivers. 


Static is Complex 

There are many radio fans who imagine 
static to be a simple interference which can 
be filtered out of a receiver by putting a 
coil, a condenser, or even—as we have seen 
in some cases—a tube ot' colored water in 
the aerial circuit. We may suggest to the 
“static-eliminator” enthusiast a comparison 
with a broadcast studio, in which an orches¬ 
tra is playing. Someone drops in front of 
the microphone a pan full of dishes and 
glassware; the audible disturbance which 
would be broadcast would have something 
of the nature of atmospheric static. Now, 
while it is possible to create a filter which 
would allow practically none of the noise 
thus picked up by the microphone to go out 
on the air, it is not necessary to remark 
that the quality of the broadcast would be 
quite destroyed by such a filter in its audio 
amplifier. No static reducer can be made 
which will not take away some of a receiv¬ 
er’s sensitivity; perhaps the best is the loop, 
which limits reception ns much as possible 
to a given direction. The great multiple 
antennas used in transoceanic work serve 
the same purpose even more efficiently. 

Recent elaborate researches on atmos¬ 
pherics have been made by British observ¬ 


ers, with the aid of special measuring de¬ 
vices. By these the strength, the wave¬ 
length, and the number of impulses of static 
disturbances were automatically recorded. 

{Continued on page 185) 



4 1 f, single static impulses as recorded by 
an oscillograph; the loivcr three show the com¬ 
plex shapes gil'en by the rapidity of tropical 
static. At B . each line is the static reception 
during .01 -second. (Adapted from World-Radio.) 
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5/LCM/, NOTICE TO CORRESPONDENTS'. Ask as tnany questions as you like, but 

please observe these rules : 

Turmsh sufficient information, and dr an* a careful diagram when n ceded, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions zohieh are found to represent the greatest general interest will be published here, to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Inquiries can be an severed by mail only zvhen accompanied by 25 cents ( stamps ) for each separate question. 

Other inquiries should be marked “For Publication “ to avoid misunderstanding. 

Replies, magazines, etc., cannot be sent C. O. D. 


SCREEN-GRID NEUTRODYNE 

(84) Mr. Warren T, Kellogg. Sew Gedford, Mass. 

(O ) What is the meaning of the term “screen- 

grid nentrodyne? It is my understanding that a 
screen grid circuit does not require neutralization. 
Please clarify this point. This term has been 
used in referring to the Crosley -Ruddy*' and 
“C'liiim’* radio sets. 

(A.) 1 he "screen-grid neutrodyne** circuit is a 

development of the lal(oratories of the Crosley Radio 
Corp. and the Hazcltiiic Service Corp., the latter 
concern licing the patent-holding organization for 
the Mazeltine interests. The feature of the devel¬ 
opment centers around the R.F. transformers. As 
shown in tlie accompanying diagram (Fig. Q84) 
of the receiver models mentioned, there is a small 
open-end winding L in the primary of each R.F. 
transformer. This adds a capacity coupling at the 
grid end of each secondary, which makes the tuning 
more uniform throughout the range. This desirable 
effect is improved by the method of winding the 
concentrated primary outside the secondary. 

FADA “32” SELECTIVITY 

(85) Mr. Geo. lieckerle. St. l^ouis. Mo. 

(0) I have a “Model 32“ I ad a receiver (all¬ 
electric). I will appreciate it very much if you 
will public a diagram showing how to add a second 
ttining control, that will make it more selective; 
as this set now tunes very broad. 

(A) We have checked over the early and late 
models of the Fada “32.’* and find that the set in 
question requires only re-balancing. To add a tun¬ 
ing stage to this set is to detract from its efficiency. 

Reference to the diagram of the first two tubes 
of this set (Fig. 085) will show that there is 
already adequate provision for obtaining resonance 
in tlie tuned R.F. stages of this set. There is a 
trimming condenser for each tuned stage (two of 
the four are shown); am! each R.F. inductor is 
individually shielded. Furthermore, there is pro¬ 
vided a small fixed condenser (connected to post 
1 \) which should lie used for maximum selectivity, 
Proper use of the volume-control potentiometer should 
give ail evident selectivity when powerful locals are 
operating on wavelengths near those of desired 
distant stations. Check the effectiveness- of this 


condenser; if its use makes no change in the se¬ 
lectivity. it is probably shorted and should lie re¬ 
placed. Dust the plates of the tuning condensers. 

It will lie noted that a step-down ratio lie tween 
succeeding tubes is obtained by connecting the grid 
to a point on the secondary below that of highest 
voltage. Hie effect of this connection is to secure 
greatly increased selectivity, as cornered with the 
more usual arrangement which proves adequate for 
a lesser number of stages of R.F. amplification. 

It is probable that the receiver should !>e re- 

neutralized; two of the three neutralizing condensers 
are shown as C3 and C4. lSy using a dummy tube, 
or a neutralizing adapter with an open filament 
as descrilied in previous issue of Radio-Craft, the 
circuits may be lialanced. 

If exceptional interference is lieing experienced 
from a particular station, it is reconi mended that 
a wavetrap for this station be inserted in the 
antenna. 

1 he Fada "32'* receiver is tremendously sensi¬ 
tive and must l>e carefully balanced to obtain best 

results. Part of this sensitivity is due to regen¬ 
erative feed-back, introduced by coupling a small 

amount of energy from the detector plate to that 
of the second R.F, tube through a resistance and 
condenser in series. 

Incidentally, the main difference between the 
early and late models of the “32“ is the use in the 
former of fixed R.F. 4 *C J * bias, and of a volume- 
control |>otent inmeter in shunt with the primary of 
LI. In the latter there is a direct signal input 
to the primary of Ll, and a variable R.F. 4, C*‘ 
bias provides the volume control. 


Stover signs as operator of station W31IRV! — 
Editor.) 

(A.) The answers to these questions, which have 
appeared in previous issues of Radio-Craft, are 



(Tig. 085) The two first stages of the earlier 
Fada “Model 32." The receiver is designed 
for zTry high selectivity; but may require 
readjustment. 

nmnlier of turns in shunt to the condenser, or re¬ 
move condenser plates; (1>) Return the leads to a 
hum balancer, with variable center tap. shunted 
across filament and keep grid leads short (and away 
from power transformer or chokes): (c) The type 
VI tube is not designed to !>e operated with t lie 
same grid, plate and filament currents as the ’ 10, 


transmitter data 

(86) Mr. Xelson Stover. York, Pa. 

(0 ) (a) If a transmitter tuning condenser 

tunes best with plates all out, how can it be changed 
to work equally well with the plates partly meshed? 
(h) I he filaments of the tulies in this transmitter 
are A. C.-opera ted; can a resulting hum l>e eliminated 
without destroying the power or strength of the 
I hi we r transformer? (c) Could I increase my out’ 
put by paralleling the elements of my TO with those 
of a 71? (And so on for fifteen questions. Mr. 


HOUCK “B” UNIT 

(87) Mr. John Anderson. New York City. 

((>.) In the June, 1930, issue of Radio-Craft, 
on pg. 643. Mr. L. II. llouck describes means of 
obtaining hum-free operation on short waves when 
using a ** 1»” eliminator. Please clarify some of 
the points covered in this article, “Short-wave Op¬ 
eration from a '*G“ Unit." For instance, mention 
is made of variable Clarostats. but no value is 
given; what is the type of these units? Also, the 
manner of adding these resistors and the choke 
coil to the set is not clear. 

(A) In connection with this eliminator recoin 
{Continued on page 186) 



(Fig. (?84) The circuit of the Crosley “Buddy** and “Chum” receiver models , zohieh utilize a nezv circuit called the “screen-grid ncutrodync.** The 
old type of neutralization, used with thrcc-clcmcnt tubes, is not used here? but the special R.F. transformers, used to obtain better coupling at all wave¬ 
lengths, zverc dcz'Cfoped by the same interests as the original Xcutrodync. 































































































































































FREE PROOF 

you eun make real money 


in 


RADIO 




Radi4 Operator &)0—$200 
per month with all 
expenses paid. 



Broadcast Operator ST.800 
— $4. 800 o jrar. 



Radio Repair Mechanic 

$1.800—MOO 



Radio TnsPeetor $2.000~~* 
$4,500 a year. 


GLORIOUS future 
awaits you in this 
huge industry. Millions of 
sets need servicing, thou¬ 
sands of ships require radio 
operators... manufacturers 
and broadcasting stations throughout 
the land are eagerly seeking trained 
men . .. and now, nation-wide radio 
telegraph service, telephony, sound 
motion pictures, open up thousands 
of new and amazing opportunities. 

Lfiirn at Home 

By means of this marvelous, simplified 
home-training course, sponsored by 
the Radio Corporation of America, 
you can now prepare for success in 
every phase of Radio. The remarkable 
outlay of apparatus given to you with 
this course enables you to learn by 
actual practice how to solve every 
problem in radio work. That’s why 
you, too, upon graduation can have 
the confidence and ability to com¬ 
mand good money. 

Hacked l»y 1ICA 

Graduates of this school are always 
posted in newest developments in 
Radio. That’s why they are always in 
big demand. The progress of Radio 


is measured by the accomplishments 
of the Radio Corporation of America. 
This gigantic organization . . . spon¬ 
sors every lesson in the course. 

Money ltnek if not 
Satisfied 

As a student you w ill receive an agree¬ 
ment signed by the president of this 
school assuring you of complete satis¬ 
faction upon com pletion of your train¬ 
ing—oryour money instantly refunded. 

Free! 

Thisfascinatingbookon Radio’s glori¬ 
ous opportunities... written by one of 
America’s w ell-known radio experts. 

RCA Institutes, Ini . 

A Division of 

Radio Corporation of America 


RCA INSTITUTES, Inc. 

Dept. RC-9, 75 Varied Street, New York 

Gentlemen: Please send me your FREE 40-pape 
book which illustrates the opportunities in Radio 
and describes your home laboratory method of 
instruction. 


Name _ 

Address . 

Occupation.. 


\ 
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GREATEST Tube Sale of 1930 

Never before has there been such an amazing tube sale as 
the present one which is being conducted 

JUST AS LONG AS THE SUPPLY LASTS 

All tubes arc warranted to be perfect and all tubes that are 
returned within five (5) days will be exchanged for new ones 
free of charge. 

This sale has been arranged especially for service men, 
radiotricians and radio dealers and no further sales will be held 
once this supply is sold. 

These tubes represent over-production by one of the largest 
Eastern tube manufacturers and are sacrificed for ready cash. 

T his is a chance that you will 
never have again. 

Order from this page and note 

particularly the following terms: 

NO ORDERS ACCEPTED 

FOR LESS THAN $5.00 
NO REPLACEMENTS 
AFTER FIVE (5) DAYS. 

IT IS NOT NECESSARY TO 
SEND THE FULL AMOUNT 
OF CASH WITH THE ORDER 
AS LONG AS YOUR ORDER IS 
ACCOMPANIED BY 20% OF 
THE VALUE. 

SHIPMENT WILL GO FOR¬ 
WARD TO YOU BY EXPRESS 


p *Uctp 15 

Of scroll 


All tubes come in 
an attractive carton. 


Telion Television 
Tube $3.85 


enured coifed T wi b , e h OR PARCEL POST C. O. D. 

?w*S'y e wlt*h'''micro- ALL PRICES ARE F. O. 
phonic noises. NEWARK. 


High Grade (Hi Mu) 
201 A Type — better 
vacuum — works and 
fits in any set. 
$0.60 


IMMEDIATE SHIPMENTS 


Switch Tube $0.60 
Switch is used when 
one filament burns 
out, tube therefore 
has twice normal life. 
With switch on acts 
as 171 or 112 Power 
Tube—with switch off 
it is 201A Tube. 


TYPE 

UX-201A . 

UX-210 . . 

U.X-226 . 

UY-227 . 

UX-240 

UX 250 . 

UX-171 . 

UX-171A . 

UX 120 . 

UX-199 
UV 199 

UV-199 Standard .. 4n 

Special Detector Tulie 200A. . ". 

Special Audio Frequency 201 A. 

Social 171 A.C, V: -am. extra coated filament .' 

Social Radio I-resiliency 201 A.... 

T 14 (201.\ Nigh Mu) . ZZZZZZZZ. 

Switch Tube 

Adapter Tulie 226-227-171 A, eacii.”!3"”!”'""’! 

Quad rode 5-prong 201 A . 

All bakelite Shield Tulie 201 A. 

ux 222 . 

Telion . . . 


AXV quantity 

. $ .30 

. 60 

. 30 

. 30 

. 40 

. 60 

. 30 

. 30 

. 40 

. 40 

.40 


A.C. Adapter Tubes 
to onvert battery 
sets into A.C. Elec¬ 
tric sets — furnished 
for 226, 227, 171A 


RECTIFIER ANI) CHARGER BULKS 

125 Mil lube Rectifying Tube . 

2 amp. old Qi\d new tvfr (List *4.00) OUR PRICE . 

5 and 6 amp. old type (List $8.00) OUR PRICE..... 

UX-280 . 

ux-281 .. 

UX-112 ... . 

UX-112A 


.60 

.60 

.60 

.60 

.60 

.60 

.60 

50 

1.00 

1.10 

3.85 


2'Amp. Charger 
Bulbs. 


1.40 

2.00 

3.75 

.40 

.60 

.40 

.40 


UX-200A . .;. TZ 

ITV Hi . -4U 


UY-224 
UX 245 


5-Prong 201A 
$0.50 


DISCOUNTS: 

50 tubes and over 10% 

500 tubes and over 10% & 10% 


ARCO TUBE COMPANY 


5 and 6 Amp. Charger 
Bulbs. 


38-40 PARK PLACE 


NEWARK, N. J. 

















































































New Radio Devices for Shop and Home 

(Continued from page 15*2) 


the standard regulator-tube receptacle and 
will blow if the line-voltage is extremely 
high; or when a power short develops in 
the radio receiver. The fuse supplied is 



Fi*. D 

This cut away view of the Carter fuse adapter 
plug shows the position of the fusible element, 
which is automatically connected by plugging the 
shell into a regulator-tube socket. The fuse 
is replaceable. 

rated at I amp., ‘250 volts. An aluminum 
shell, with a bakelite base and a fiber covcr- 
plate, encloses the fuse. (In the illustration, 
the cover plate is cut open to show the po¬ 
sition of the fuse.) 

REDUCED FILAMENT CURRENT 

I N’ production, it is announced, the new 
UX-*2:n two-volt power tube described 
in this department two months ago will be 
made to operate on 1*10 milliamperes of fila¬ 
ment current, instead of the 150 required by 
experimental models. This will effect added 
economy, in dry-cell operation of receivers 
incorporating it. 

AN AIRPORT HORN 

F OLLOWING the trend of design for re¬ 
producers capable of handling, in a single 
instrument, the audio output of high-power 
amplifiers, the Maoy Manufacturing Com¬ 
pany, Ilrooklyn, N. V., has developed the 
multiple loud speaker shown in Fig. E, 
which l/ns an effective radius of five miles. 

The Urge end of the horn measures 0 x 
5 ft., arid the total length is 7 ft. Six dy¬ 
namic units, each rated at *20 watts, are con- 



Fi*. E 

The multiple horn, illustrated above . with its 
six dynamic-reproducer units, is designed for 
a task greater than that of the public-address 
system; covering, as it must, a large airplane 
landing held. 


nccted in series-parallel (three units in each 
series, and the two banks in parallel). This 
combination is rated to handle the output 
of two 50-watt tubes in push-pull. The 
assembly may lie adjustable mounted, to 
project the sound in any desired direction. 

Need for such equipment (one set of which 
is destined for the Newark airport) is well 
recognized at landing fields; it serves for 
issuing orders and warnings to pilots, paging 
and warning patrons of the ‘‘takeoff," and 
many other uses made possible by cutting 
a microphone into the circuit. 


The New 



Self-Contained 


HANDY WIRE CONNECTOR 

T HKItE are times when a ‘‘Western Elec¬ 
tric" joint is necessary, and others that 
call for a “pigtail" joint. To increase the 
efficiency and speed of the latter connection, 
the Jiffy Wire Connector Co., Hackensack, 
N. ,1., is concentrating on the production of 
the little “SUK Wire Connector" shown in 

Fijr. P. 

In its design, comprising i bakelite Cap 
containing a brass insert, with the inside 
taper-threaded, it much resembles an over¬ 
grown binding-post top. 



Fig. F 

This connector, screwed dozen tightly on such 
a pair of i vires as shozvn at the left, will bind 
them in a good contact and effectively insulate 




The trick is to skin the leads to he joined 
(doubling them back, if necessary), jab 
the hared wires into the wire connector, and 
screw the connector down until the wires 
are held tightly. The cap prevents acci¬ 
dental contact with the pigtail leads. 


OHMMETER 



This No. 500 Ohmmeter will accurately 
test resistances and is also handy for 
making continuity tests in the shortest 
time. Complete with small 4 54- volt bat- 
terv in a convenient baked enamel steel 
case. Rheostat sets needle to zero. Tipped 
wires for connecting to jack terminals 
are supplied. 


ground clamp 



Fig. G 

This ground clamp will work in the close 
quarters found with many piping arrangements. 

A Positive contact, with the ground wire, is 
made at the screw in the center above. 

S ERVICE MEN will be interested in a 
ground clamp developed by Mueller 
Electric Co., Cleveland. Ohio, makers of the 
well-known “Universal” battery clip. 

The clamp (trade name. “ClamPipe”), I 
illustrated in Fig. II, is so small and that 1 
that it will fit on a pipe lying close to a wall. 
Its channel construction insures rigidity. 
The ease-hardened screw is pointed to dig 
through corrosion; while the ground-lead i 
wire from the receiver is to be clamped 
under the head of a screw in the center of 
the cadmium-plated clamp. The jaw spread 
is %-in. to l*%-i»> 


Reads directly to 10.000 ohms and 4*4 
volts. Resistor may be bad at $1.00 list 
to be plugged into one of the jacks and 
used with external 2254-volt battery for 
testing to 60,000 ohms. No drain on 
battery. 

Complete for 10,000 ohms 

$360 Net 

Your jobber con supply. If 
ordered direct remittance 
must accompany order. 

No. 501 Resistance Meter Only 

$1.50 Net 

READRITE METER WORKS 

Est. 1904 

17 College Ave, Bluffton, Ohio 
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EVERY 

SERVICE MAN 
SHOULD OWN 
THIS BOOK/ 


THE BIGGEST SELLER IN 
RADIO LITERATURE 



S. GERNSBACK’S 
RADIO 
ENCYCLOPEDIA 


E dited by Sidney gernsback, Author 
of “Wireless Course in Twenty Lessons*' — 
“One Thousand and One Formulas'* — 
“Practical Electricity Course" — “The Radio 
Educator,” etc, 

S. (.JEW NS BACK’S RADIO ENCYCLOPEDIA 
is the only standard work ever published in 
America attemnting to classify alphabetically the 
countless uords used in the highly specialized 
science of RADIO The ENCYCLOPEDIA is 
written in plain English So that everybody can 
understand the definitions ami descript ions. 

No expense has been spared, covering over two 
years in compilation, to make it worthy a place 
in your library. 

It is published in one volume — 168 pages — 
size 9 x 12 inches, over an inch thick ami 
nicely accommodates tile beautiful illustrations 
and the large, easy to-read type. 

The work contains 1,930 definitions, 549 photo¬ 
graphs. drawings and diagrams. 

REMEMBER THIS IS A REAL ENCYCLO¬ 
PEDIA — NOT A DICTIONARY — and very 
few of the things described and illustrated in 
this volume can be found in any dictionary, or 
any other encyclopedia. 

The hook contains as a supplement a classified 
cross index designed to bring together radio 
references under one heading, having relations 
in common. 

All circuits new and old nre described by word 
and picture and every part ami apparatus used 
in Radio is explained and made understandable 
by means of photographs and drawings. 

The volume is printed upon fine paper — bound 
in full black Keratol. marbled paper tly leaves 
and end sheets, with the title stamped in gold. 


SEND NO MONEY 

Just Pay Postman 
{Canada or Foreign send Check or 
Money Order for $2.35) 


I- ! 

ISKOR PRESS, Inc. t R-9-30 I 

I 19 Park Place, New York N. Y. 

I Send me one copy of Sidney Gernshack’s I 
• First Radio Encyclopedia in one volume as j 

I advertised. I will pay postman $2.00 plus 

I postage on delivery. I 

I Name - . , 

I 

Address . j 


I 

| Town and State 


Simple Radio Mathematics for the 
Service Man 

By BORIS S. NAIM ARK 


I T is generally believed that mathematics 
is a highly complicated science and that 
formulas, bring mathematical expres¬ 
sions, are equally involved and couipli- 
eated. There are consequently many radio 
men who have acquired a deep-rooted, 
though not very wise, aversion toward the 
mathematical end of the radio science. 
They may he termed ‘‘formula shv.” 

However, there is no royal road to 
knowledge, and, since radio is a mathemati¬ 
cal science, the amateur and, particularly, 
the professional Service Man must admit 
that, without a thorough knowledge of at 
least the basic formula, he is "licked.” 

This article is intended primarily for 
Service Men who take their calling seriously. 
It comprises a discussion of formulas most 
commonly encountered or useful in the radio 
shop or practical laboratory. These arc 
tabulated also in a form that permits quick 
and convenient reference. 

Use this table as you would a vacuum- 
tube chart. The intelligent Service Man 
docs not attempt to memorize all the facts 
found in the conventional tnl>e chart. He 
first learns how to use it; he determines 
what information the chart contains that 
may be of interest to him. 'Thus, when a 
question presents itself, he knows that the 
tube chart contains the answer; and lie con¬ 
sults it as frequently as lie inav find desir 
able. 

Follow* the same procedure with the for¬ 
mulas given. Of course, first read this 
article carefully anti familiarize yourself 
with the possibilities for more intelligent 
and efficient application of theory to prac¬ 
tice. Post the table where it can Ik* con¬ 
sulted when need he; better yet paste it on 
a stiff cardboard and tack it to the wall of 
your workshop. 

While it is not recommended that all the 
data he memorized outright, those who ap¬ 
ply a little effort will be rewarded bv a 
thorough knowledge of the formulas pre¬ 
sented and as time goes on will actually 
know them by heart. 

Tc> begin with, let ns understand that a 
formula is nothing hut a statement of fact 
or facts. It is, of course, expressed in 
symbols and invariably is the most concise 
statement of the fact or facts it deals with. 

Current, Resistance, Voltage 
Let us consider Olun’s Law — -the most 
fundamental of all electrical formulas. This 
law* is basic, and finds application wher¬ 
ever potentials or voltages arc involved. II 
is one of the few formulas that the Service 
Man should memorize outright. The basic 
form of Ohm’s Law is 

E 

R 

where I is current in amperes, E the po¬ 
tential difference in volts, and It the re¬ 
sistance in ohms. This formula simply ex¬ 
presses the fact that, in a I).C. circuit, the 
current is directly proportional to the volt¬ 
age impressed upon the circuit and is in¬ 
versely proportional to tin* resistance of 


the circuit. In other words, the current 
within a circuit will increase as we increase 
the E.M.J*. impressed upon it: and will de¬ 
crease as we increase the resistance of the 
circuit. It therefore st anils to reason that, 
if in a given circuit we increase both the 
K.M.F. and the resistance in the same ratio, 
the current flow remains unchanged. 

'The first modification of Ohm’s Law tells 
us that tlie voltage drop across any two 
points of a circuit is proportional to just 
two factors; current and resistance. 

E = I X I* 

'1 bus this formula is particularly useful 
in the workshop. 



Fig. 1 

In either circuit, multiplying the plate current 
of the tube by the value of the cathode - ( tila - 
mom) return resistor gives the grid bias. 

In Fig. I, two extensively-used methods 
ot obtaining “C” bias by the voltage drop 
across a resistor are shown. In practical 
service work, it is often desirable to de¬ 
termine what value of resistor to use, in 
order to obtain the desired value of biasing 
potential. For this calculation, the third 
modification of Ohm’s Law is employed. In 
using the formula 

E 

R = — 

R is the desired resistor value, E the 
voltage to be obtained, and I stands for 
current. 'This current (in the ease of Fig. 
la) is the normal value in amperes of plate 
current tor that tube. Quite freqiientlv, as 
shown in Fig. 2, a single resistor is used to 
obtain biasing voltage for several tubes. 
When sm*h is the case, in the above for¬ 
mula I represents the sum of the plate 
currents of the several tubes to lie biased. 

In the practical application of Ohm’s Law 
in any ot the basic forms, it should lx* un¬ 
derstood that it can he applied equally well 
to the whole circuit or to any definite por¬ 
tion of a circuit. Care must he exercised 



The rule is the same here, except that the 
current of more than on€ tube passes through 
R. The sum of their Currents is therefore used . 
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FACTORY TO Y0U-SAVE*5O%-COMPARC WITH COSTLIEST OUTFITS BEFORE YOU BUY 

^apo^Mne^^AVS 

SUPER Screen Grid Outfit (No obligation to buy 1 



/ NEWEST IN RADIO! TOP OPERATION 

? in this 1931 Miraco “Easy-Chair" model with magazine racks, 


radio and Super-Dynamic speaker! No Outside aerial 
or ground required. Many other new, clever models, 
obtainable nowhere else, shown in free literature. 




Get Our 

“SEND NO MONEY” 
11th Anniversary Offer! 


Latest 1931 



NEW ILOWR! 


FACTORY PRICK 


lSAVE fa 5Q2l 


Similar Low Prices on 
Beautiful Variety of 
Latest Fine Consoles* 
Send Conpont 

30 DAYS 
FREE TRIAL 

Electric Clock Model 
Medium-size **Hi- 
Boy," Built-in clock 
ove r d ial. Latest d rop- 
panel front. Rich de¬ 
sign, fine woods, fine 
finish. Astonishingly 
low factory to you 
price. 


Stylish 5tnall console 
with convenient maga¬ 
zine racks, each end. 
Another exclusive Mir- 
aco'Mastercrest 1931 
design Bargain factory 
to you price I 



Full-size wall 
console with lat¬ 
est 1931 features. 
Beautiful design 
and woods. 
Priced very low, 
factory to you. 


steel chassis 

ri-TonewAutomaticSensitivity Control 
Also latest PUSH'PULLAmplification 

Built like—looks like—performs like newest radios in many outfits much more costly. 
Latest, finest, heavy duty construction. Skilfully engineered to super-utilize a 
battery of “224" SCREEN GRID tubes— in addition to “243" PUSH-PULL 
POWER, “224" HUM-I'REE long-lived POWER DETECTOR and AMPLI¬ 
FIER and “280" A-C TUBES. Vari-tone feature gives any tone-pitch your ears 
prefer. Automatic Sensitivity Control reduces "fading," protects tubes. Phonograph 
pick-up connection. Built-in house wiring aerial and ground. Built-in plug for 
electric clock, lighter, lamp. etc. Super-sturdy jxiwer section. Razor-edge selectiv¬ 
ity; Super-Dynamic Cathedral tone quality; marvelous distance-getter. Solid one- 
year guarantee if you buy! Wide choice oi cabinets. 

Easy Chair 
Model 

{as illustrated less tubes') 


Only 


Values possible because you 
deal direct with big factory 



CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 


You need not send us a cent! For its 
11th successful year, America’s big, 
old, reliable Radio Factory again 
sets the pace in high-grade, latest 
guaranteed radios di 
now — at history's 
greatest savings. 


irect to you. And 


With this newest 
perfected SURER 
SCREEN GRID, 
push-pull, super- 
powered and hum¬ 
less electric AC set 
in clever, beautiful 
new M i raco- M aster- 
crcst consoles ob¬ 
tainable nowhere else — you arc guaran¬ 
teed satisfaction, values and savings un- 
Sufj>assccl. Get A mazing Special Qfferf 
At our risk, compare a Miraco outfit 
with highest priced radios 30 days and 
nights. Surprise, entertain your friends— 


User-Agents Wanted 

Exclusive Territory— 
Try it at Our Risk! 

Spare or foil time. No contract, 
no experience required. Big 
money! Send coupon now! 


Don’t Confuse with Cheap Radios 

With Miraco's rich, clear Cathedral Tone, 
quiet operation, razor-sharp separation of 
nearby stations, tremendous “kick" on 
distant stations, Vari-Tone and auto¬ 
matic sensitivity control, and other latest 
features—be the 
envy of many who 


EASY 

TERMS 

to reliable 
persons only 


pay 2 or 3 times as 
much! 

Send for proof 
that delighted thou¬ 
sands of Miraco 
users cut through 
locals, get coast to 
coast, with tone and 
power of costly sets. 


These Consoles are Equipped vv ith 

SUPER DYNAMIC 

CATHEDRAL TONE REPRODUCERS 


get their Opinions. Unless 100$& delighted, 
don't buyl Your decision is final—no 
argument! 

Only marvelously fine radios, of latest 

K r fee ted type, at rock-bottom prices, can 
ck up such a guarantee. Send postal or 
coupon for Amazing Special Factory Offer! 

MIDWEST RADIO CORP. 895-AS Miraco Dept, Cincinnati, Ohio 


Miraco's are built of finest parts—ap¬ 
proved by Radio's highest authorities. 
Our 11th successful year! 

Deal Direct with Big Factory 

Miraco outfits arrive splendidly packed, rig¬ 
idly tested, to Muk in like a lamp and enjoy 
at once. No experience needed. Entertain 
yourself 30days—thendecide.- Liberal ycar‘9 
guarantee if you buy. Play safe, save lots of 
money, insure satisfaction— deal direct with 
Radio's big, reliable, pioneer builders of fine 
sets -successfulsince 1920. SEND POSTAL 
OR COUPON NOW for Amazing Offerl 



Also: built-in 
aerial and ground 
—and built-in extra 
light socket! 

Magnificent new 1931 
M1 raco- M aste rcrest cre¬ 
ation. Send coupon foe 
complete showing includ¬ 
ing Radio-Phonographs. 
Low fac tory-to-you prices. 




BEAUTIFULLY ILLUSTRATED LITERATURE, TESTIMONY OF NEARBY 
USERS, PROOF OF OUR RELIABILITY— 

All the proof you want — of our honesty, fairness, size, financial integrity, radio experience and 
rformancc of our sets — including Amazing Factory Offer — sen*, without obligation! 
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P9S- AS Miraco Dept., Cincinnati, Ohio 

WITHOUT OBLIGATION, send latest literature. Amazing Special Free Trial Send-No- 
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♦ ♦ Official 

Radio Service Manual 



and Complete Directory of 
all Commercial Wiring 
Diagrams of Receivers 


PREPARED ESPECIALLY i 
FOR THE ' 

RADIO SERVICE MAN 


TF 

Hugo Geknsback* 

Editor 




Special Offer 


Clyde Fitch 

Managing Editor 
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E ANNOUNCE the publication of the long-awaited 
OFFICIAL RADIO SERVICE MANUAL. 

This manual is the first complete and most up-to- 
date hook of this kind. Nothing else like it has ever 
appeared in print. 

A tremendous amount of material has been collected, not 
only for the Service Man, but for everyone interested in radio. 
A complete directory of every radio circuit of commercial 
receivers is now possible, and not only do you get every circuit 
of every set manufactured, of which there is any record, but 
in addition, an entirely new idea makes it possible to keep the 
manual up-'to-date. 

The OFFICIAL RADIO SERVICE MANUAL is made in 
loose-leaf form—handsomely made of flexible leatherette—the 
entire book can be folded and slipped easily into your pocket 
or put in your bag. 

Rarely do manufacturers supply information about receivers 
made before 1927—even 1930 service data are not always avail¬ 
able because many manufacturers do not supply independent 
Service Men with such data. And. when you can get the 
material from some of the manufacturers, it is of little use to you 
because it is not uniform, and it is scattered in different places; 
difficult to get at. 

Additional service data, for new receivers as they appear on 
the market will he published and supplied at trifling cost so that 
the MANUAL may he kept up-to-date at all times. 

SERVICE INFORMATION 

Hut that is not all The OFFICIAL RADIO SERVICE 
MANUAL contains also a most comprehensive instruction 


course for radio Service Men, giving practical information from 
every angle on how to service sets. 

In short, the OFFICIAL RADIO SERVICE MANUAL is 
the biggest thing of its kind that ever came along in radio. It 
will he hailed by every wide-awake radio man throughout the 
entire industry. 

The size of the OFFICIAL RADIO SERVICE MANUAL 
is 9 in. by 12 in. There are several hundred pages, printed on 
good paper, and the book contains hundreds of illustrations and 
diagrams. 

NOW ON SALE! 

A limited supply of the first printing are ready for distribution, 
and at the unusual low price of $3.50 for this Radio Service 
Manual, every Service Man should have one at his disposal. 




GERNSBACK PUBLICATIONS, INC., KC-9 

96*98 Park Place, New York, N. Y. 

As per your special offer, I enclose herewith $3.50 for which you 
are to send me postpaid, one copy of the OFFICIAL RADIO SERVICE 
MANUAL, 


Name . 
Address 



City 


State 
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While the voltage drop across atty resistance 
n a circuit is equal to its ra/wr multiplied by 
the current passed, the wattage (which mens* 
arcs the heat generated) is equal to the resist' 
aucc times the siiiirtre of the current. PilTerent 
wattage ratings may be necessary in a series of 
resistors. 


that the known values are those of that 
particular section of the circuit, ami not 
those of the entire circuit. Fig. 3 illustrates 
tins point graphically. 


Wattage Formulas 

In electrical circuits it is not sufficient 
to know that, for a given purpose a resistor 
of a certain ohinage must he employed. We 
must also know what wattage rating the 
resistor must have, in order to carry safely 
the required current. The wattage may he 
oasilv determined from the expression 

W = K x * = I 2 K 

where W is the power in watts, K the 
E.M.F. in volts. 1 in tin* current in amperes, 
and It the resistance in ohms. The same 
precautions must be observed \%hen using 
this formula as in the use of OhuTs Law; 
that is, with regards to its use in entire or 
partial circuits. 

It is quite customary, in radio design, to 



The above formutas arc fundamental in radio 
ivork. and the Service Man who preserves 
them for reference wilt dud them frequently 
useful. 


f 


employ resistors of a wattage rating several 
times greater than the calculations call for. 
This is a precaution against resistor burn¬ 
outs, where facilities for ventilation, are 
poor and the danger of burnout through 
overheating is correspondingly high. 

The wattage rating of a resistor applies 
to the entire resistor only, and not to any 
section of the resistor. It is apparent that, 
in order to pass a certain amount of cur¬ 
rent through a given resist or of definite re¬ 
sistance and wattage, it is necessary to ap¬ 
ply a certain definite potential across the 
resistor. If this potential, however, is ap¬ 
plied across a section of the unit, the de¬ 


crease in the resistance will cause a cor¬ 
responding increase in the current, through 
the section employed, which will naturally 
Ik* beyond the permissible safe value and 
the useful life of that particular section 
will be materially shortened if not suddenly 
terminated. Thus wattage ratings of units 
are applicable to the entire units only, and 
not to any section of them. 

Commercial resistors are commonly 
marked as follows: “1,000 ohms —10 wolfs/’ 
It is frequently desirable to determine from 
such a rating the value of current that may 
he safely passed through the resistor with¬ 
out overloading. This (1/10-ampere, in the 
instance above) is obtained from the rela¬ 
tion 


1 = 



Series and Parallel Circuits 

We need not devote much space to the 
formulas devoted to the determination of 
the resultant value of a combination of re¬ 
sistors or condensers, in series or in parallel. 
The formulas themselves are quite clear and 
require no special explanation. The wat¬ 
tage of the individual resistors is not af¬ 
fected by the series connection. It is clear, 
therefore, that the resulting resistor, con¬ 
sisting of several resistances in series, 
should not be permitted to carry more cur¬ 
rent than is permissible for the resistor of 
the series having the lowest wattage rating. 
When two or more resistors are connected 
in parallel, the resultant value of resistance 
is less than that of the smallest of the re¬ 
sistors used in the parallel connection. 
While the current-carrying capacity of the 
individual resistors remains unaffected the 
current permitted to pass through the 
parallel circuit may he as great as the sum 
of the current-carrying capacities of the 
individual resistors. 

With regard to condensers, when two or 
more are Connected in parallel, the resultant 
capacity is the sum of the individual capaci¬ 
ties. When two or more condensers, how¬ 
ever, are connected in series, the resultant 
capacity is smaller than the smallest of the 
individual capacities used in the series ar¬ 
rangement. Condensers of the higher ca¬ 
pacities arc, as a rule* rated for their work¬ 
ing voltage. When voltages in excess of 
the rating are applied across the terminals 
of any one condenser its useful life is ilia- 
teriallv shortened, and, if the excess is great., 
its usefulness may he instantly terminated. 

The question naturally presents itself, 
how this working voltage of the individual 
condensers is affected when two or more 
of them are connected cither in series or 
in parallel. For a parallel connection, tlie 
voltage impressed across the parallel hank ] 
should not exceed the voltage rating of the 
condenser having the lowest working vol¬ 
tage rating in the parallel circuit. When 


FREE PROOF 

you can make real money 

“RADIO 



awaits you in this huge industry. 
Millions of sets need servicing, 
thousands of ships require radio 
operators . . . manufacturers and 
broadcasting stations throughout 
the land are eagerly seeking trained 
men... and now, nation-wide radio 
telegraph service, telephony, sound 
motion pictures, open up thousands 
of new and amazing opportunities. 

■.earn At Home 

By means of this marvelous, sim¬ 
plified home-training course, spon¬ 
sored by the Radio Corporation of 
America . . . you can now prepare 
for success in every phase of Radio. 
The remarkable outlay of appara¬ 
tus given to you with this course 
enables you to learn by actual prac¬ 
tice how to solve every problem in 
radio work. That’s why you, too, 
upon graduation can have the con¬ 
fidence and ability to command 
good money. 

Baickeil By BtA 

Graduates of this school are always posted 
in newest developments in Radio. That’s 
why they are always in big demand. The 
progress of Radio is measured by the ac¬ 
complishments of the Radio Corporation 
of America. This gigantic organization 
sponsors every lesson in the course. 

.Money Bark flf Not 

As a student you will receive an agree¬ 
ment signed by the president of this school 
assuring you of complete satisfaction upon 
completion of your tra.ning-or your 
money instantly refunded. 

Free! 

This fascinating l>ook on Radio's glori¬ 
ous opportunities . . . written by one of 
America’s well-known radio experts. 

IK'A Institutes, Im . 

( \ Hi * inion of Kuilio Cor|»«,rotion of America) 



• RCA INSTITUTES. Inc., Dept. SKA 9 
75 Vurick Street, New York City 
J Gentlemen: Please tend me yourFREB 
i lO-patfcbook which illustrates the oj>p«r- 
1 «unities in Radio anti describes your homo 

J laboratory-method of instruction. 

i Name ..... - 

l Address . . 


• Occupation . 


Radio Operator $90 and up per month with all 
erpen#** paid. Broadoaet Operator 91.&O0 and 
up <i gear..Radio Repair Mechanic St ,800 amt 
up a year. Radio Inspector $2,000and up a year. 
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This Free Book 
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got into 


AVIATION 



Walter Hinton 

First to i»ilot a plane 
across (lie Atlarillc. 
first to fl> front North 
lo .South America, 
first o use the plane 
in exploration, first 
world-famous liycr to 
pl\e home-study stu¬ 
dents the cream of 
Ids knowledge. Gel 
Walter Hinton's own 
message to you. his 
Free Rook. ’Wings 
of Opi>oruini(y. 


H ERL'S the book that tells 
just where your chances are 
in Aviation today. It gives defi¬ 
nite answers 10 the questions 
you’ve been asking yourself— 
“What does Aviation offer me?" 
— "What must 1 do to get into 
Aviation " — "What job can I 
holUJ" It evil bins how Lieu¬ 
tenant Waiter Hinton, through 
a remarkable peraonalized funne¬ 
st udv rmirse ran give you — 
RIGHT AT HOME — the ground- 
uork employer!, demand. This 
intensive home- study course in 
Aviation in getting cash results 
for Hinton's graduates in all 
parts of the ctMnlry. lie also 
backs you ui> with an active em¬ 
ployment serrice when you are 
ready for a job. If you want to 
take up flight Instruction, he 
arranges for special reduced rates 
at an accredited flying school. 

Send for this book today. The 
time you now spend thinking 
about Aviation could be spent U 
training. 


7 naiinctO 
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Waller Hinton, President 
Aviation Institute of U. §- A. 

IM5 Connecticut Ave., Washington, D. C. 

Please send me ynur Tree Hook showing how l 
can train right at home for a place in Aviation. 


Nalne . 


Age. 

(must l>e 1$| 
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ALSO FREE RADIO GIFT 


Send now for this 
new free radio catalog 
which saves you many dollars on 
rari » outfits, kits, parts, tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in¬ 
stantly what time It is in any part of the worldl 
Given free if your request for catalog reaches us 
this month. 


202 JACKSON ST,. CHICAGO. ILL. 


Genuine PILOT lProducts 


With 

BYRD at the SOUTH POLE 

A N album containing authentic 
l views of the BYRD ANTARC¬ 
TIC EXPEDITION. Each ot the 
seventeen actual photographs present 
a thrilling story of the hazardous life 
at the far end of the world. 

Send twenty cents, stamps accepted, 
for your copy of this interesting album 
of the greatest expedition of all times. 

GRENPARK COMPANY 

245-R Greenwich St. New York. N. Y. 


condensers are connected in i series circuit 
the voltage applied across the entire series 
may he greater than the working voltage 
specified for the individual condensers. 
When all of the individual condensers are 
of equal capacity and of equal voltage fitt¬ 
ing we may apply across the series a volt¬ 
age equal to the sum of the individual 
working voltages. 

The above is correct only if the D.C. 
resistances of the condensers are of like 
value. Such a condition very seldom ob¬ 
tains in practice and, in order to prevent 
uneven distribution of voltage, a resistor of 
100,000 ohms is customarily shunted across 
each individual condenser of the series. 
This shunt resistance is sufficiently great 
and can not interfere with the normal func¬ 
tions of the condensers. When the con¬ 
densers in the series are of unequal capaci¬ 
ties, the voltage distribution is uneven; 
being affected by difference of capacity as 
well as hv difference in the D.C. resistance 
of the individual condensers. 

Voltages Across Condensers 

Ignoring the effect of D.C. resistance it 
may be stated, with sufficient accuracy (es¬ 
pecially where a reasonable factor of safety 
is allowed), that the voltage across the in¬ 
dividual condensers in the series is in¬ 
versely proportional to their rapacities. 
The smallest of the condensers will have the 
highest voltage drop across its terminals. 
Thus if we have connected in series three 
filter condensers rated as follows — 2 rnf.-B50 
volts; B mf.-B50 volts; V mf.-B50 volts — and 
the voltage impressed across the series is 
{M10 \olts, the 4-mf. condenser will have ap¬ 
proximately 225 volts drop through it. The 
.'l-rnf. condenser will have approximately BOO 
volts; and the 2-mf. condenser, approxi¬ 
mately 450 volts. It can he seen at once 
that the 2-mf. 050-volt condenser is not 
suitable for the series; since the voltage 
drop through it is considerably greater than 
the specified working voltage. 

It is frequently asked why it is that the 
\.C. rating of a condenser is lower than 
its D.C. rating. The explanation lies in the 
nature of alternating current, which docs 
not possess the steady characteristics of 
direct current. The form of alternating 
current, usually assumed in \.C. theory is 
that of a •‘sine curve/’ shown in Fig. 4. It 
is apparent, then, that the value of either 
current nr voltage in an A.C. circuit is con¬ 
tinually' changing; assuming successively all 
values from its positive maximum to its 
negative maximum. A vaeuum-tuhe volt¬ 
meter indicates the maximum or peak values 
of an alternating voltage. \.C. voltmeters 
arid ammeters, however, indicate the ef¬ 
fective values; which, as the formula chart 
shows* are equal to only .707 of the maxi¬ 
mum values. 

\.C. voltages or currents generally em¬ 
ployed are the effective or ‘‘root-mcan-square” 
(R../I.S.) values. Thus, if an electric re¬ 
ceiver is said to operate from 110 volts 
A.C.. the effective value is referred to. 
Similarly, if a condenser is rated for BOO 
volts \.C., the effective value is meant. 
The very same condenser is probably rated 
for 450 volts D.C. The peak value of \.C\ 
that may be impressed upon the condenser 
is also approximately 150 volts. 'Finis the 
\.C. voltage rating of a condenser is lower 
than its D.C. rating because the A.C. rating 
is in effective, and not maximum, value. If 



Fi*. 4 

The familiar “wave-form'* at the right is not 
the picture of a real wave; it is merely a 
spreading out of the circle at the left, so that 
the time of each current ialue can be mra.s- 
ured along the base line, instead of in an angle 
around the center of the circle. 

the maximum value were used for A.C. con¬ 
denser rating, it would he of the same value 
as the D.C. rating. If a condenser is rated 
tor direct current only, ami it is desired to 
determine the A.C. rating by calculation, 
assume the A.C. rating (in effective volts 
R..M.S.) tn In* equal to approximately seveu- 
tenllis of the D.C. rating. 

A.C. Circuits 

We now come to the subject of Ohm's 
Law for alternating current. When an 
A.C. circuit has resistance only, the for¬ 
mulas given for D.C. are equally well ap¬ 
plicable to A.C. circuits. Where inductance 
ami capacity are present’, the term ‘'impe¬ 
dance” takes the pi ice of ‘‘resistance” in 
the formula. The value of impedance de¬ 
pends upon how much capacity and induc¬ 
tance are present in an A.C. circuit; ami 
it can he easily determined from the for¬ 
mulas given in the chart. As with all other 
formulas, the terms of the expression 
K 

L 

may he transposed, to solve for either the 
voltage or the impedance. 

Both capacity and inductance retard tin* 
current in an A.C. circuit. This opposition 
to the current flow is dependent upon the 
inductive and capacitative reactances, of 
the inductance and capacity respectively. 
Inductive reactance increases with the in¬ 
ductance value and the frequency. Capaci¬ 
tative reactance, however, decreases with 
both the Capacity value and the frequency. 

(To be continued) 


ELECTRICAL STANDARDS Ol F 

F OR the student who has great confidence 
in the exactness of figures, it comes as 
a shock to find that all wavelengths are in- 
aeenrate. In America they are figured on 
a basis of 2fifi,H20,000 meters per second as 
the speed of radio; in Europe on BOO.OOOjOOO; 
while the latest measurements indicate that 
the real figure is *2 W>,780.000. The differ¬ 
ence is seen in the last figure or two of a 
short wavelength, when it is tabulated. 

Now comes the Bureau of Standards with 
the report that the international standards 
of electrical values are too large; the ohm 
by 5 parts in 10,000; the volt by 45 in 
100,000; and the watt consequently by about 
\ parts in 10,000. This should console the 
man who pays a *25.00 tight hill, to the e\- 
Icnl of one cent. Practically', of course, 
these differences are invisible; hut they il¬ 
lustrate at once the intensity of the search 
for absolute scientific accuracy and the im¬ 
possibility of obtaining it. 





































Power-Supply Tubes 

(Continued from page ll>3) 

Voltage Regulation 

One of the greatest bugnboos in A.C. re¬ 
ceiver operation, especially in the outlying 
districts around cities, is the trouble caused 
by line-voltage duct nations. Needless to 
say, these variations cause a great percent-’ 
age of tube failures, due both to the excess 
filament voltages and to the high plate volt¬ 
ages applied to the tubes, as a result of 
periods of high line-potential. 

'Tubes arc now being made with stronger 
rrul more rugged filaments than when they 
were first introduced; so that the number 
of “casualties*’ has been reduced consider¬ 
ably. The trouble, however, was so pre¬ 
valent that several special tubes were de¬ 
veloped to regulate, to a further degree, the 
potentials applied to the receiving set. 

'These tubes fall into two classes: The 
first is the f).C. out ftut-voltage regulator, or 
“glow’Muhe; and the other is the A.C. Hne- 
voltoge regulator, or “ballasf’-tube. 

The glow-tube is made for service in “IV* 
power units and insures proper voltage regu¬ 
lation of the D.C. output voltages. In addi¬ 
tion to the voltage-stabilizing efleet, tbc tube 
is equivalent to an extra filter condenser 
across the output; thus reducing the possi¬ 
bility of “motorboating‘* or other interstage- 
coupling effects in the receiver, and also 
tending to reduce the hum. Its effect has 
been compared to that of a 20-mf. condenser 
connected at the same position in the circuit. 

Engineering Data 

One point not very well understood about 
the regulator tube is the fact that addi¬ 
tional current is required to operate it, and 
that this must be included in the total cur¬ 
rent consumption of the receiver. The cur¬ 
rent normally used amounts to about .*10 
mil I iam pen's; so that a power unit operated 
dose to its maximum output cannot be 
equipped with such a tube without overload¬ 
ing it. 'To attempt it would cause a reduc¬ 
tion in the output voltage, and prevent the 
correct operation of both the power unit 
and the glow* tube. 

'The “ TV* type glow-tubes are particularly 
valuable in power units where the current 
requirements are not constant; or are not 
known at the time when the unit is de¬ 
signed. The use of variable resistors of 
high current-capacity, in the voltage divider, 
fur output-voltage regulation has not been 
entirely successful; since the resistors often 
become noisy or burn out. If a glow-tube 
(V2, Fig. H) is connected between the nega¬ 
tive “IV* terminal and the flO-volt terminal, 
it will maintain this voltage constant under 
wide variations of output current. With a 
current flow from 10 to 50 rnilliamperes 
at the 00-volt tap this tube will keep the 
voltage constant. It must be used with a 
series resistor, in order to limit the current 
to about 50 milliamperes; otherwise it may 
be injured. If desired, two tubes may lie 
connected in series and they will maintain a 
voltage of 180, ns a single tube does a 
voltage of flO. 'The same precautions must 
Ik* observed with two tubes in scries as with 
a single tube. 

In operation the tube shows a purple 
glow surrounding the cathode (the large 
Circular plate) which accounts for its name 
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Protect Your Ideas 
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Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an improve¬ 
ment on an old one, you should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Oflice. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
mav live in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 
ftled. Delavs of even a few days in liling the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 


Prompt, Careful, Efficient Service 

This l;ir>re. experienced organ ization devotes its entire time and attention 
to patent and trademark eases. Our office* are directly across the street 
from the \ S. Patent Oflice. We understand the 
technics!lilies of patent law. We know the rules 
and requirements* of the Talent Oftiec. Ue can 
proceed in the quickest, safest and best ways in 
preparing ; m application for a patent cover!nc your 
idea. Our success has l*ee?» htiilt on the strength 
of careful, efficient, satisfactory sen ice to in- 
veil tors and trademark owners located in every 
state in the Union. 

Strict Secrecy Preserved — 

Write Me in Confidence 

All communications, sketches, drawings, etc., are 
held in strictest confidence in strum?, stcot. fire¬ 
proof files, which ore accessible only to authorized 
members of my staff. Teel free to write me fully 
and frankly. It is probable that I can help you. 

Highest references. Hut KIRRT — clip the coupon 
and get my fiee hook. Do THAT right now. 


No Charges for Information 
on How to Proceed 


CLARENCE A. O’BRIEN 


The booklet shown here contains valuable informa¬ 
tion relating to patent procedure that every in* 
veil tor should have. Ami with tt I will also send 
you my ‘’Record of Invention” form, on which you 
can sketch your idea a ml establish its date before 
a witness. Such evidence may later prove valuable 
to you. Simply mail t.he coupon and 1 will send 
you the booklet and the “Record of invention” 
form, together with detailed information on how 
to proceed and the costs involved. I)o this NOW. 
No need 1o lose a minute’s time. The coupon will 
brine you complete information entirely without 
charge or obligation. 


Registered Patent Attorney 

3506 Security Savings anjl Comm'l Bank Bldg., 
Washington, D. C. 

— or — 

Suite 1106, Dept. K-2. Woolworth Bldg.. New 
York City 

Please send me your free hook. “How to Otdaln 
a Paienl." and your “Kemrtl of Invention** form 
without any cost or obligation on my part. 


Clarence A. O'Brien 

Registered Patent Attorney 
Member of Bar of Supreme Court of the United 
States: Court of Appeals, District of Columbia; 
Supreme Court. District of Columbia; United 
States Court of Claims. 

Practice confined exclusively to Patents. Trade¬ 
marks, and Copyrights 


Name . 

Address . 

(Important: Print or Writa nan»« clearly 
and address office nearest you) 
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RADIO , 

Service Men • 

Product* listed below arc made by leading radio 
manufacturers and offered at nrlees far below tbe 
manufacturing cost. Stocking them for future u*e will 
save you money. 

VICTOR “ABC” POWER 
TRANSFORMER 

105-115 VOLT 
60 CYCLE 

Supplies voltages for 
6—226 tubes 
1-227 tube 

1— 280 tube 

2— 245 tubes 
350 Volts "B, C M 

Our Price 

$2.75 

PUSH-PULL AUDIO 
TRANSFORMERS 

FOR 245—171 TUBES 

Flat characteristic curve ob 
tained by using these trans 
formers in a push-pull stage 

Finished in Bronze 

$3.00 

Pair 


COMBINATION “A B C” 
AIREX POWER PACK 

Dealers 
Price 
Now 

$5.45 

WIRED READY FOR USE 

Bu111 nltli high-grade pans. Supplies “A. R. C'* 
Vultiiges for 

5—22G's 2 227" 2 171 A’* 1—280 

105-120 Volts — 50-60 Cycle 
Delirer* o\er I2."t Mil* and up fr> rtOO rolls ”R” power 
The Power Transformer is designed to take rare of a 
D.C. DYNAMIC SPEAK EH. two connections being 
provided on the park for same It need nut be used 
If not wanted, but may come In bandy at ■nine future 
date. 

280 Rectifier Tube 95c. 

All products shipped C.O./), im* 
mediately upon receipt of order 

Grenpark Tool Company 

245 Greenwich St, - New York City 






For practicing the code. Equipped 
with high grade key anti high fre¬ 
quency buzzer. Each set complete 
with booklet “Fundamentals of Wire¬ 
less Telegraphy.” If your dealer can¬ 
not supply you write direct — 

SIGNAL ELECTRIC MFG. CO. 

MENOMINEE, MICH. 


of “glow’Mube. If the tube connections 
are reversed a bright g!ow % occurs at the 
small eleetrode. Proper results are not ob¬ 
tained unless the connections are made as 
in the diagram (Fig. 9). The terminals 
from the **F” and “F — ” socket prongs arc 
connected together internally at the base of 
the tube and this *‘linlc” connection may be 
used as a line switch in the transformer 
primary. This insures that the power unit 
cannot he turned on until the ‘74 tube is 
inserted in its socket, and that VI and Y 2 
cannot he interchanged with resulting dam¬ 
age. If the rectifier tube is inserted in the 
regulator socket, the primary circuit is still 
open and no current flows in the unit. 

The operation of the glow-tube depends 
on the variation of resistance between elec¬ 
trodes, separated by certain gases, when 
different voltages are applied. If the re¬ 
ceiver draws more current (thus leaving 
less for the glow-tube) the voltage applied 
to tlie glow-tube is reduced and the re¬ 
sistance of the glow-tube increases; result¬ 
ing in a greater amount of current being 
available at the output tap. (When the re¬ 
sistance of tlie glow-tube increases, it con¬ 
sumes less current than normally, thus re¬ 
ducing the “load** on the eliminator.) On the 
other hand, if more current is available, the 
resistance of the glow-tube decreases and a 
greater current flows through it. A differ¬ 
ence in the line-voltage affects the applied 
voltage, and lias the same effect as a differ¬ 
ence in the current used at the 90-volt 
tap. As the voltages at other taps are con¬ 
trolled to some extent by the current at 
this tap, all of them are affected by the 
tube, though not as greatly as the 90-volt 
output. 


The Ballast-Tube 

The ballast-tnhc type, of which the 87<i 
is representative, is intended to regulate the 
input voltage to the primary winding of the 
power transformer in a power unit. Like 
an electric lamp, it has a screw base. The 
tube passes 1.7 amperes, at any applied volt¬ 
age between 40 and <>(). The current in the 
secondary winding of the transformer must 
be such as to bring the voltage on the 
ballast-tube to 50, under normal line-volt¬ 
age. For example, if the line-voltage aver¬ 
ages 115 volts. (VM at a. Fig. 9), the trans¬ 
former should Ik* designed to take 1.7 am¬ 
peres at 05 volts under normal load, (VM 
at c); the remaining 50 volts are required 
for the operation of the ballast-tube (\ M 
at b). For completeness, 5-amp. fuses are 
shown. 

While the line-voltage varies, up to 10 
volts on either side of 115 volts, then the 
voltage applied to the primary winding re¬ 
mains constant at <55 volts. It must he re¬ 
membered that this tube cannot be used 
with an ordinary transformer. The primary 
must be made for a (55-volt input, for n 115- 
vott line; or a GO-volt input., for a 110-volt 
line. 

(Another “ballast”-tube, of somewhat sim¬ 
ilar performance, was described in detail in 
the September, 19*29, issue of K sdio-Chait 
magazine, on page 119. — Editor.) 

The tube is equally serviceable on 25- or 
(iO-eyele lines, when used with transformers 
designed for the available frequency. The 
tube becomes quite hot in operation and 
should be housed in a ventilated metal ease, 
for safety in case of a defective tube. 


Servicing Procedure 

In the case of tlie glow-tube, if no glow 
is obtained, the voltage at the 90-volt tap 
should he measured. If it is lower than 90, 
the set should he disconnected temporarily 
from this tap, to reduce the load. The volt¬ 
age should he measured again and. if the 
tube still does not flash even when the ap¬ 
plied voltage is above 90, the connections to 
the tube should he examined carefully. If 
t lie wiring is correct, the tube is undoubt¬ 
edly defective and should he replaced. 

There is no direct method of testing these 
tubes, except placing them in a circuit which 
will supply normal conditions and observ¬ 
ing the action. Occasionally, the glass will 
he found cracked, thus allowing some of the 
gas to escape. In other cases, if the tube 
has been subjected to excessive voltages for 
long periods, it will not glow. 

In the case of the ballast-tube, if correct 
operation is not obtained, the applied volt¬ 
age should lie measured; and the primary 
winding of the power unit should he checked 
for an open circuit. The tube operates only 
when the load is correct; so that it is neces¬ 
sary to check the complete power unit to he 
sure that the trouble is not located else¬ 
where. If everything is apparently cor¬ 
rect, and the tube still fails to supply the 
correct voltage to the transformer, it should 
be replaced by a new tube for comparison. 

When operating at normal, the *7G ballast- 
tube, passing 1.7 amperes, heats consider¬ 
ably. The tube requires several minutes to 
heat up. 'I’he voltage increases rapidly for 
the first three minutes and then slowlv for 
about seven minutes more; by which time 
it has reached its final temperature. Dur¬ 
ing this interval the voltages on the tubes 
will he slightly high, hut will not exceed 
safe values. Thereafter, the ballast-tube 
will maintain the voltage practically eon 
Stunt, so long as the device is in operation. 
'Ibis tact should lie recalled when servicing 
sets that incorporate a *7G. 

The *7G passes sufficient current for most 
radio sets. However, some receivers de¬ 
mand a greater current input; and for 
these the 88 G-type (the * 8 G) tube is avail¬ 
able, with a current rating of 2.05 amperes 
at the same voltages as the *7G. 


Automotive Receiver 

(Continued from paye 149) 

For the installation of an aerial, when one 
is not already provided in the car, the manu¬ 
facturer*® standard accessory is 14 -in li 
metal-routed tape, to he applied to the ear 
roof in the shape of a hollow U; and ce¬ 
mented down with wider adhesive tape. This 
avoids perforating the car top; care must 
he taken not to run the aerial tape too near 
to metal supports. 

While there arc optional methods of 
mounting the aluminum chassis case, that 
recommended is at the right of the dash, 
under the cowl, with the tubes inverted. For 
convenience in replacing tubes, the lid of 
the case is mounted at an angle. 

The output stage, a ’7JA, is equipped 
with a tone filter, as shown in the diagram; 
which gives also the operating voltages. The 
ground connection depends on that of the 
ear’s storage battery. 



















Service Men’s Note¬ 
books 

(Continued from pa ye LI8) 

may be able to worry along on the cheaper 
instruments, making allowances for what 
Ilis apparatus may he “off”; hut the soul 
of the real technician revolts at those coarse- 
needled meters that seem to say: ‘’Von are 
only as good as I am.'* I hope this will start 
some manufacturer thinking. 

I have found that most of mv troubles in 
the screen-grid Stcinite (except for tubes) 
came from the breakdown of the 0.5-mf. 
condenser by-passing the II.F. tube plates. 
There is no plate voltage and no reception, 
of course. Oscillation has always been due 
to bad contact of the springs wiping the 
rotors of the variable condensers. 

In the Bosch 48, the right-hand knob, or 
clarifier, often will not peak. I find this due 
to the cup-shaped shield over the variometer 
being pressed in or pulled out too far. This 
will hear looking into in case of oscillation, 
also. 

In the Hoscli 28, putting a resistor across 
the secondary of the first A.T\ transformer 
has stopped the howl which occurs while the 
*27 is beating up. The resistor value must 
he found by experiment; 100,000 ohms is a 
good figure at which to start. 


KOLSTER AND Sl’ARTON SETS 
By George M. Robinson 

F WMNG in a Kolster “Model fi-K” set. 

complicated with noise similar to static, 
was in a recent case traced to the volume 
control. Without any alteration of its set¬ 
ting, even local stations would fade/nul then 
come hack on with great volume. The vol¬ 
ume control, which in this model is a fila¬ 
ment resistor in series with the 28-tvpe 
tubes, had been cleaned and tightened about 
six weeks before to deal with this condition. 

The second time, after cleaning all parts 
of the control with alcohol, as 1 had done 
before, 1 thinly coated them (even tire re¬ 
sistance wire!) with Nnjol. Since then this 
trouble has not been experienced again. 
The griding sound caused by moving the 
resistor arm is eliminated also. 

As to the excess noises, I suspected the 
audio transformers, and replaced them. 
This did not eliminate the noise: so I tested 
the power puck. On temporarily shorting 
the resistor between the detector tap and 
“B-J-fH)*' I found it stopped entirely. This 
indicated that the noise was in this unit, 
and it was accordingly replaced. 

In the same model, I found a set which 
could not he turned otf entirely. The tubes 
would dim, hut would not go out. Even 
turning off the house switch would not en¬ 
tirely stop the flow of current; though de¬ 
taching I he ground wire, or reversing the 
plug would do so. The latter, however, was 
obviously improper, because Ihe polarity 
had been marked before this trouble de¬ 
veloped. 

On testing the set switch. T found the 
little cone-shaped plunger was shorting to 
the frame, thus completing the primary cir¬ 
cuit through the pilot-light wires to ground. 
A new Cutler-Hammer switch cured the 
trouble. 

Some months ago, I received a call to 
service a late Sparton A.C. set which would 
not give sufficient volume on distant sta- 



See for Yourself 

Why TRUVOLTS 
are BETTER 



ENAMELED WIRE 


RESISTANCE WIRE-- 
W0UND ON 
ASBESTOS 
COVERING 



ASBESTOS a 
COVERING * 





SVWVV'AA/'jAiV' 

''"CORE 


For 

Eliminator 

and 

Power Packs 


D. S. Pat. 1G7C860 
and Pats. rend. 


TRUV0LT RESISTORS are “double-wound.” The 
resistance wire is first wound around an asbestos 
covered enameled copper eore. This is then wound 
around a grooved fire-clay base. Only with this 
distinctive windinq. patented by Eleetrad. can 
there be secured the greater air-cooling which has 
made TRUVOlT world-famous as the Perfect Per¬ 
forming Resistor. 




T RUVOLT Resistors have long been the first choice of radio 
service men for replacement purposes because their experience 
proves that only the best is good enough. The open air*cooled 
winding (see illustration) insures lower operating temperature, more 
accurate values and longer life in battery eliminators and power packs. 
Fixed TRIJVOLT Models (shown above) have a convenient sliding 
clip for exact adjustment of re* 
sistance value. This feature, found 
only on Eleetrad TRUYOLT Re¬ 
sistors, greatly simplifies service, 
installation and experimental work. 

It also cuts down the number of re* 
placement units necessary in the 
service kit. 


Made in all usual sizes and wattage 
ratings. 


ADJUSTABLE 

TKUVOLT 


J VOA-» 

.- 


ELECTRAD manufactures a com¬ 
plete line of resistors and voltage 
controls for every radio and power 
supply requirement, including 
TELEVISION. 

Intelligently standardized production 
and mass purchasing of raw ma¬ 
terials effect large savings in Elec- 
trad's original manufacturing costs 
—savings which are passed on to 
consumers in Electrad’s moderate 
prices for exceptionally high-grade 
products. 

175Varlck8t, New York. N Y 

ELECTRAD 


Distinctive TRUVOLT 
winding with knob varia¬ 
tion and metal ventilating 
shield. Lasts longer ow¬ 
ing to endwise travel of 
contact over resistance 
wire. O n e • h o 1 e 
panel mounting. 

22 sizes. List 
Price $2.50. 
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FREE 


ELECTRICAL 

OUTLET 


POSTS 
CONNECT TO GROUND 
OR ANTENNA OF SET 

WALL SOCKET 




Mail this 
Coupon 


TOD A Y! 


RADIO-CRAFT, Dept. D 

98 Park Place, New York, N. Y. 

[ have enclosed $2.50 for a year’s subscription 
to RADIO-CRAFT. Please semi me KK EE 
Tobe 4-\Vay Light Socket Aerial. 


Name 


Address 


for your | I 

promptness • 

A TOBE 4-W ay Purpose 
Light Socket Aerial with 
every radio convenience 
in one small unit—and given 
to you free with one year’s 
subscription to RADIO- 
CRAFT. 

This unit serves as a perfect 
indoor antenna, reduces static 
pick-up, and gives clear, pure 
tone reception, or— 

A convenient and efficient 
ground without troublesome 
water-pipe connections or long 
wires, and— 

A power-socket outlet which 
may be used for operating set, 
“B” eliminator, power pack, 
charger or any electrical ap¬ 
paratus, and— 

A lightning arrester, protect¬ 
ing the set from all high-poten¬ 
tial atmospheric discharges. 

The most convenient of all 
radio antenna developments. 
TOBE SOCKET AERIAL is 
sold with a two-year guarantee. 
Complete instructions showing 
many combinations included 
with each aerial. 


| City ...... State. . 

K ------- 



42 d -43 d Streets West of Broadway 

A New one/ Better Hotel for Times Square 



Not alone new in construction and 
equipment, but new in conception of 
sctvice and comfort to its guests. Di» 
rected by S. Gregory Taylor, who has 
made such enviable successes of the 
Hotels Montclair and Buckingham. 

Single Rooms 

with tub ond shower 

$ 3, $ 4 end $ 5 

Double Rooms 

with tub ond shower 

ond ^6 

A few terraced rooms and suites, 
exceptionally large closctl, 00 
an attractive monthly basis. 

RADIO IN EVERY ROOM 

Entrances on 42nd and 43rd Sts 


$ 4, $ 5 


CENTRAL UNION BUS TERMINAL 

LOCATED IN TNI DIXIE NOTH BUS CONNICTlONS TOR AU POINTS IN THI UNITED STATES 


tions. It had been returned to the dis¬ 
tributor, who pronounced it O.K. The 
owner was advised by one of my customers 
to get hi touch with me. I checked the an¬ 
tenna installation and set, and found volt¬ 
ages and tubes good. At our shop, the re¬ 
ceiver was found to work as it hud done at 
the owner's home; that is, with no volume 
on distance. 

The condensers were checked for syn¬ 
ch ionization, and found satisfactory. On 
connecting the aerial to the U.F. amplifier 
input, signals came in loudly, but unsciec- 
tivelv. This pointed to the tuning assembly. 
The inductances were tested, and found alt 
light; but an ohmmeter showed a reading 
on the second condenser. Going along the 
insulation between rotor and stator on one 
side of the instrument with the test prongs, 
I found the approximate location of the 
leakage, but no discoloration. The con¬ 
denser assembly was then put into an oven, 
and baked at a moderate heat for a couple 
of hours; after which a test showed no leak¬ 
age, and the receiver worked wonderfully 
after being reassembled, 'flic ovner was 
delighted with this result, which seems to 
he permanent; he is again sold on his set. 
and also on our service. 

I would like to say, at this time, that we 
wrote the manufacturers of Sparton for 
service manuals, and they informed us that 
these are supplied only to their authorized 
dealers. I believe that cooperation with 
Service Men by sending such data would 
not only help to give better satisfaction to 
the customer, but also aid the manufacturer 
in his effort to secure more sales. 


VICTOR SETS—’24 DETECTORS 
By Riley Jenks 

I T is undesirable to operate the Victor R-32 
or It -35 with a ground connection to the 
aerial post; this throws 110 volts across the 
condenser bank, winch it is apt to damage. 
On these sets, the volume control may he 
treated with oil, instead of sandpaper, if it 
becomes noisy. 

When replacing a speaker cone in the 
Victor models, if the centering-screw washer 
is flat, replace* it with one of the* ncw-style 
washers with turned up edges. The older 
washers wear through the cone much more 
quickly with their sharper edges. 

When checking these sets without meters, 
it is well to inspect the terminal connections 
of the .lones plug to see that a soldered con¬ 
nection is not loose. Turning the tone control 
too far down will cut down the volume, as 
w f cll as supply a deeper bass. 

On ’21 type screen-grid tubes, loose caps 
have defied discovery during trouble shoot¬ 
ing for poor volume: these connections may 
he faulty on new tubes. 

In the new Sonora screen-grid models, 
every '21 tube will not work satisfactorily 
as a detector. Try each of the *24 tubes in 
this socket, in turn, before looking further 
for trouble. There will he a noticeable im¬ 
provement in the reception when the best 
detector is found, enough to make this 
trouble worth while. The other tubes will 
work well enough as amplifiers. 

'Hie simplest things cause the most trouble. 
This was impressed upon me when 1 found 
that the antenna line in one Sonora 9-tube 
console set (of 1929 model) was cut through 
where it passed under the chassis—thus 
grounding the signals and shutting out all 


































































September, 1930 


RADIO-CRAFT 


177 


Classified Advertisements 


CHEMICALS 


BOOKLET OF EXPERIMENTS and chemical 
catalog, 15c. General Chemical Company, Box 
J97, Reading, Pciina. 

DETECTIVES 


DETECTIVES Earn Big Money. Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
N. Y. 


INSTRUCTION 


BE THE LICENSED RADIO DOCTOR of your 
.community. Earn $7-00 $10.00 spare time evenings. 
Write now fur free booklet, “Why the Radio 
Doctor?” Radio Doctors, Inc., Dept 1, 131 Essex 
Street, Salem, Massachusetts. 

GET OUTDOOR GOVERNMENT JOBS; $135-$200 
month; vacation. Patrol forests and parks; pro¬ 
tect game. Details free. W'rite, Delmar Institute, 
1139, Denver, Colo ._ _ 

LEARN TATTOOING. Instruction catalog, dime. 
Miller, X431 Main, Norfolk, Virginia. 

INVENTIONS 

INVENTIONS COMMERCIALIZED. Patented or 
unpatented. Write Adam Fisher Mfg. Co., 594 
Enright, St- Louis, Missouri. 

MISCELLANEOUS 

LOCATING TREASURE UNDERGROUND by 
Radio—New, non-competiiive business. Thrilling, 
profitable, exclusive. Details for Red Stamp. 
Exchange, Box 607, El Monte, California. 

OLD MONEY WANTED 

$5 to $500 EACH paid for Old Coins. Keep ALL 
old money. Many VERY valuable. Get Posted. 
Send 10c. for illustrated Coin Value Book. 4x6. 
Guaranteed Prices. We buy and sell. COIN 
EXCHANGE Room 10. Le Roy, N. Y._ 

I* HINTING 

100 OF EACH, Business letterheads and Envel¬ 
ops, printed, your copy $1.50. CRANE, Box 7622 
Kansas City. Missouri. _ 

RADIO 


SPECIAL BARGAIN OFFER of Standard Radio 
Replacement Power Transformers to supply plate 
ami filament for any combination of one to six 
227 or 224 tubes; one or two 245 tubes; one 280 
tube. Call be used in Loftin*Wh ite Circuit, trans¬ 
mitting station. Custom radio sets and anipli 
liers. Write for complete description and special 
low price offer. Radiart Corporation, 13220 Shaw 
Avenue, Cleveland, Ohio. 

SEK\ r iciT MEN, ATTENTION - Speakers re¬ 

wound. magnetized, repaired, $2.00 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 


Orders - Inquiries 


Can be 

cured 



Polk’sReference Book 

and Mailing List Catalog 

Gives counts and prices on over 8.000 
different lines of business. No matter 
what your business, tn this book you 
will find tho number of your prospec¬ 
tive customers listed. 

Valuable Information Bhowing how to 
use the mails to Becuro orders and In¬ 
quiries for your products or services is 
given. 

W'rite far FREE 0»F 
R. L POLK L CO.* Detroit, Mleh. 

Largest City Directory Publisher* In the 
World. Branches In Principal CU 1m 
Mailing LUt Compilers—Iluslnese SutLstlca 
Producers of Direct Mall Advertising 


reception. Several Service Men liml been up 
to investigate this receiver; they tested it 
with meters, took it to the shop for a week, 
and could find nothing wrong. I doubt if I 
would have found it so easily if 1 had not 
asked the owner when the set. was serviced, 
and heard about my predecessors. I then 
came to the conclusion that the circuit must 
he all right and the trouble exterior. 


VOLTMETERS INTO 
M1LLI AM METERS 
By George Lay 

M OST Service Men have considerable use 
for D.C. milliainmeters of various 
ranges. I have quite an assortment of them, 
and they have cost me little or nothing; 
ami no doubt you have a number of good 
low- resist nnee voltmeters. If these are ot 
reliable makes, they may be easily altered 
for use as milliamiueters. 'They are very 
little use around the shop now; though still 
reliable for battery testing, but not suitable 
for modern all-around work. 

Ordinarily, a voltmeter is a milliammeter 
with a series resistor added. To change it 
back to a milliamnietcr, remove the works 
from the case; yon will liml a small spool, 
connected between one of tlie terminals ot 
I he meter and the moving coil of the in¬ 
strument. Carefully solder a small jumper 
across the terminals of this spool, thus short¬ 
ing out the resistance; and yoiir voltmeter 
is again a milliammeter. Its range will have 
to be cheeked, by means of another milliaiu- 
meter of 0-10 scale, or higher, which you 
will probably have in the shop or can bur¬ 
row for the purpose of cheeking. 

This is done as follows: Connect the meter 
in series with the standard instrument, a 
iy 2 -\fo\t battery, and a variable resistor of 
at least 500 ohms Maximum. See that all 
the resistance is in circuit; failure to ob¬ 
serve this may damage one or both meters. 
Complete the circuit, and gradually adjust 
the resistance until one meter shows full- 
scale deflection. Then, by comparing the 
cheeking inilliainmeter with the ex-voltmeter, 
it is easy to determine the correct scale or 
range for the latter. The new scale may 
he written in on the dial, if it is different 
from that originally used cm the voltmeter. 

1 have found that an 0-10-scale Jewell 
voltmeter became a 0-25-scale milliamtneter, 
and an 0-8-scale Weston voltmeter, an 0-8- 
scale inilliunimetcr. Also, a 0-150-scale volt¬ 
meter may turn out to he an 0-15- or an 
0-50-reading inilliannnetcr. As soon as the 
ratio is determined, it will be possible to 
correct the scale. 


SOME TROUBLES AND CURES 
By Archie II. Klingbeil 

A BOUT fifty per cent of our radio trouble 
shooting is undertaken at the request 
of set owners who have paid professional 
radio men without having their troubles cor¬ 
rected. Here are five such cases we have 
encountered. 

An \.C. console, bought by mail, which 
developed a tinny rattle, apparently in the 
chassis, had a speaker suspended from the 
grill opening by a single screw, and its 
vibrating frame was not in contact with the 
front of the console. Additional wood- 
screws took out the metallic ring; and a good 
clear tone was obtained. 


WE 


SPECIALIZE IN 
REPLACEMENT PARTS 



B A L - R A D 
Replacement Block lor 
Atwuter-Kent No. 37 

Thin unit contains I lie l>roi>er 
Chokes and high (oil age con - 
(tenners. AH flexible wire colored 
leads identical lo the original. 
Fully guaranteed. 

BAL-RAD 
Replacement Block for 
Majestic "B” Eliminator 

The condensers In tills block 
are romiiosed of High Voltage 
Condensers. Guar- _ _ - 

aittt-ed for 1 Fear. $2.95 
Each _ v 



R C A. CHOKE COILS 
15 Henries 

Impregnated In Rosin. Ideal choke for 
Use in "IF* Eliminators and A.C. 

Seta D.C Resistance 500 ohms. 

Each . 



POLY- 

P O L Y M E T 

1 MET 

1 Mfd.. 200 Volts |% 

1 HI • Volt 1 

By-pass Tubular 

1 Mfd Filter 

Condenser 

1 Condenser 300 

Can be used aemss ■■ 

ft toll- DC 

Choke Terminal* In ■■ 

ft Each 

Victor Sets to re- ■■ 

B S3.60 

duee hum. 

Per Doz. 

$1.00 Per Dozen U 



R.C.A. By-Pass Condenser 
Part No. 5996 

Comprising one Yt and three .1 wfd. 
condensers. 

List $3.0fr— Each.. 


YAXLEY — 2000 OHM 
VOLUME CONTROL 

For Hadiola 17. 18. 32. 42. 44 and pra.- 
litully all sets. Insulating strip (easily 
removed) for meial panels. 

List Price $1.95 

Each ... 




i 


R.C.A. Power Transformer 

FOR RADIOLA Nos. 17. IB. 33 and 51 

This shielded bower transformer can be 
used tn comerl your butiery set to an 
A.C. wi Will supply all filament and 
Male voltages up to 7 tubes. 

P.r« N., 8335 $3.95 

Speelet. Eaeh ~ -. 

BALdVAD HY VOLTAGE SURGE- 
PROOF CONDENSERS 

For General Repair and Powcr -Pack Work 

We guarantee these condensers for 
Hill ikt cent, free replacement 
Reiiuir man should carry a fe* 
dozen in stock. 


c. --- - v ’ - - 

wr 


One Mfd- 

COO Working Volts 

30c 

Two Mfd. 

600 

40c 

Four Mfd. 

600 

60c 

Ono-hatf Mfd. 

3oo 

25c 




R C A. REPLACEMENT 
600V CONDENSER BLOCK 

FOR RADlOLAS Nos. 18, 33 and 51 
Part NO. 8333 $1.50 

vFct cTr “ 

30 HENRY 
CHOKE 

Will Pass 125 Mils. 

Fur re 

f il a cement 
n Victor. 

K il l son 

ami lludl- 

ola sets. 

Each 


Special, Each 

R.C.A. DOUBLE 
FILTER CHOKES 

It C .3 ItC- 
til ace mem 
lhirt N o . 
833n Con¬ 
tains Two 
3 0 Henry 
SO Mil 
C h o k f s. 
Each choke 
Ins u la ted 
Tor 1,0o0 
colts. 


$1.70 


50c 


s 125 Mils. 

|r-¥ti 

m 


VICTOR PUSH-PULL 
TRANSFORMER 

INPUT AND OUTPUT 

Can be used with 171 A—±45 or 250 type 
tubes. Output matches moving coll on 
all dynamic speakers 

MeA„ $2.50 M.r.l'S., $JL75 

20% with order, balance C.O.D. 
2% discount allowed for full 
remittance with order only. 

NO ORDERS ACCEPTED FOR LESS THAN $2.50 

BALTIMORE RADIO CO. 

47-R Murray Street. New York City 
Send for our latest Bargain Bulletin 
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Om <i similar job, lack of volume was re¬ 
ported at times, with only one station avail¬ 
able. At other times, normal service; cir¬ 
cuit and tubes tested (). K. l'lic trouble 
was found in a *2f> tube with a loose element. 

A buzzing interference noise was ascribed 
fo a universal motor in a beautv parlor 
near by. However, a Ll-plate variable con¬ 
denser, in series with the ground lead (in¬ 
serted at a venture) took out all this noise 
without affecting volume. This was an 
\.U job. 

Untiling, persistent crackling in a speaker 
resembled static. It was finally associated 
with the fluctuating brilliancy of the dial 
light. This lamp was loose in its socket, and 
its vibration produced the crackles. 

Fluctuating volume in an excellent new 
receiver was not associated with anything 
in the set. An A.C. meter in a wali ping 
led to the discovery that a house wire was 
loose from the contact screw of the wall 
receptacle, and the contact was affected by 
the vibration of refrigerating machinery 
near by. 

We can make more money with steadier 
work, at ordinary electrical wiring. We 
have approached dealers a number of times, 
after listening to their complaints about in¬ 
ability to obtain satisfactory help, with the 
proposition to undertake their combined 
service and installation work. Hut we could 
m-ver get as many as two to agree. The re 
are too many dealers operating radio as a 
side line. 


MUSICAL FASHIONS BY 
SHORT WAVES 

T HE rapidity with which novelties travel 
hv radio is becoming international, now 
short-wave receivers are coming into vogue. 
A secret is thus revealed by “Ariel' in 
l*opttfor Wirele#* (London): “The manager 
of a certain famous broadcasting orchestra 
tells me that one of their number is a regu¬ 
lar listener on the short waves, and special¬ 
izes in observing the dance times which are 
played in America. It is a line tribute to 
the alertness of these hoys to record that on 
several occasions the melody of new 4, num- 
bvr.s ’ has been jotted down, harmonised, “or¬ 
chestrated,*’ and played to British listeners 
before the printed music was available 
here.” 


ANTI-NOISE ORDINANCE 
4 *^bl HER step in the growing campaign 
jTX against “man-made static” is indicated 
in an ordinance lately passed by the city 
council of Sacramento, California', prohibit 
ing the operation between 2 pan. and 11 p.m. 
ot devices, appliances and equipment which 
interfere with radio broadcast reception, ex¬ 
cept for machines used by doctors, licensed 
radio stations, and public utilities. 


SCENTED MOVIES 

S MELLIES” may he a new entertain¬ 
ment feature, adding to the problems 
of the projectionist. John II. Lea veil, of 
Los \ngcles, has been granted U. S. patent 
No. 1,7411,187 for “an apparatus for supply¬ 
ing an olfactory impression in conjunction 
with a motion picture” which ‘‘expels an 
odor normally associated with said motion 
picture impression into the atmosphere 
breathed bv the audience.” Next ? 
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A Complete Tester for the Service Man 

[Continued from pa ye 139 ) 


shown dotted as X and X may oe omitted. 
Switches with neutral or utT positions must 
then hr provided. If the wires are omitted, 
the shunts would no longer he in position 
for the 100-ma. reading of Sw4 and S\v5; a 
new value of 0.27 ohms would then be 
necessa rv. 

The sereen-grid current and that of the 
veoud j>late of a full-wave rectifier may he 
measured on position (i of the bipolar; on 
position 7, the plate current of all other re¬ 
ceiving tubes can lie taken. 

Grid-swing tests may he made on position 
7: depressing push-button B5 connects the 
4»/j, \olt battery in the grid circuit of the 
tube, and alters the bias to that amount. 
The difference between the plate-current 
readings before and after determines the 
value of the tube. A sereen-grid tube is 
tested by depressing B(>. The meter may he 
inserted in the sereen-grid and the plate 
circuits, respectively, and a measurement 
obtained in each. If the tube is used as a 
space-charge amplifier, 115 should he pushed. 

External Measurements 

On the eighth position of the bipolar 
switch, the voltmeter is available ior external 
measurements; the desired range is selected 
by pressing the appropriate button. On the 
ninth and last position, the olu uneter cir¬ 
cuit becomes available. Header.* of Uaiho- 
Cuaft require no introduction to this or the 
A.C. voltmeter and their uses. 

External shunts have been provided also; 
for a 5-ampere reading about l()i/ 4 inches 
of No. 1H bell wire was used. Calibration 
is desirable, if not essential; supply houses 
are usually very accommodating in this way. 
A rough way of increasing the range of the 
milliaDimeter is to measure the filament cur¬ 
rent of a '99 tube: this should draw t>3 mil- 
liamperes at 3.3 volt*. 

'The operation of this tester, it will he 
seen, is simple, requiring only the care ordi¬ 
narily used with any costly measuring in¬ 
strument. Depressing a higher-range push¬ 
button first when taking voltage readings, 
and cheeking Su t and Sw5 before inserting 
the millianimeter in the grid or plate cir¬ 
cuits, are precautions which will avert t.he 
danger of overloading or damaging the 
meter. 

The general const ruction is indicated by 
the layout (Fig. 1) which is designed for 
the parts specified; but it may he altered to 
suit the const.ruetor’s available equipment. 
Those used by the writer were: 

List of Parts 

One bakelite (or hard-rnbher) panel, 7 x 
12 inches; 

One Weston ‘‘Model 301*’ millianimeter, 0-1 
scale; 

One Standard \.C. voltmeter, three-range; 
One Weston bipolar switch, Swl; 

One Carter “Vo. 33” D.P.D.T, jack switch, 
Sw2; 

Three Yaxley “No. 730 Junior* S.P.D.T. 
switches; 

One Marco 9-point sub-panel-mounting in¬ 
ductance switch; 


Four “Super-Akraohm” or “Super-Davolim” 
resistors: 10,000 ohms, HI; 100,000 ohms, 
H2; 200,000 ohms, U3; 500,000 ohms, IU. 

Four Carter Type H tixed resistors; two 3- 
ohrn, K5 and K(i; two 0.V-olmi (sec text) 
U? and H8; 

One Pilot “Itcsistograd,” 119; 

Four pearl push-buttons, 111-2-3-4; 

Two Yaxley No. 2000 D.P.D.T. push-but¬ 
tons, B5-Bti; 

One Na-ahl No. 423 UY socket; 

One 4 * 4 -volt “C” battery; 

Seventeen binding posts, four pairs grid- 
leak clips, a six-wire cable, and the neces¬ 
sary adapters. 


Oscillators for Servicing 

(Contiintetl from pa ye 141) 

lotions and practice. Some of the best per¬ 
forming broadcast receivers arc found in 
amateurs’ homes. Friends and neighbors 
call frequently on the amateur for repairs 
mi advice; so experience with late sets is 
lot lacking. 

I amg experience, with apparatus which is 
much more difficult to ad just, has made the 
average amateur careful of small details 
which others overlook. Realizing that cer¬ 
tain factors must he sacrificed in factory- 
built sets in order to make them salable and, 
also, that such design limitations do not 
necessarily apply to a home-made set, the 
amateur set builder can build (on the side) 
broadcast sets with greater over-all gain 
and selectivity; by providing, for example, 
better coils and more distance between parts. 
Instead of a small set with coils covered 
over with cans, there is a spacious affair 
(but with plenty' of room in the console), 
‘a la breadboard," to show the visiting radio 
friends. Few amateurs realize their servi¬ 
ng and set building opportunities. 


“TODAY IS THURSDAY" 

L ISTENERS have often complained that 
t station (‘alls are not given often enough. 
In Australia another important service is 
rendered by broadcasters. Station 31.0 of 
Melbourne gives the day of the week in its 
announcements for the benefit of those who 
are so far in “the bush" that they may have 4 
ost track of the date. 


LE JOLI ACCORDEON 

A FRENCH radio magazine recently held 
a contest to determine the instrument 
most popular with French listeners. The 
poll showed that the accordion headed the 
list with more than 1,100 votes. The violin 
was second, the Velio third and the saxo¬ 
phone was at the bottom of the list with 
only 128 votes. 


A NEGLECTED BY-LAW 


T HE city of Cleveland, Ohio, it is stated, 
has an ordinance requiring a permit and 
imposing a fee of fifty' cents for the erec¬ 
tion of a radio aerial, under a penalty of 
$10 or more per day. However, the ordi¬ 
nance has been forgotten; ami the majority 
of the citizens of Cleveland are lawbreakers 
in this regard, if no other. 



I 



BLAME IT- 

on Wobbly Line 
Voltage 


When tubes burn out prematurely, 
when power packs break down, when 
volume is weak and tone is poor — 
don't hasten to blame the set. 

Nine times out of ten, it’s wobbly line 
voltage. In many sections, perhaps 
yours, the line voltage varies between 
90 and 140. Low voltage means poor 
volume and tone. High voltage means 
short-lived tubes and power pack 
failures. 

Don’t take a chance: install the 


Line Voltage Regulator 

c >-AROSTA.t 


Operates with any set. Simply snaps 
between plug and outlet. Varies re¬ 
sistance according to fluctuating line 
voltage. Absolutely automatic. Pro¬ 
vides maximum satisfac¬ 
tion—anywhere—any time 
—any line voltage. And 
all for . LIST 

WRITE * or ^ ata re ^ ar< ^ n * ^ i ' s 

ingenious radio aid. 
And let us send you our literature on 
other resistors, volume controls and 
other radio aids. 

Clar ostat Mfg.Co., Inc. 

Specialists in Aids to Better Radio 
295 North Sixth St., Brooklyn, N. Y. 


$ J.J75 


PATENTS 

TRADE-MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing vonr invention to 
anyone send for blank form *‘Evi> 
ofkcf of Conception" to he signed 
and witnessed. 

LANCASTER. ALLWINE & ROMMEL 

(Rephrered Patent Attorneys) 

475 Ouray Bldg.. Washington. D. C. 
Oriel ns tors of forma "Evidence of Conception” 
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Reduced Rates at 

Cleveland's 

^Newest 

HOTEL^ff 1 

i JdlnlWib 


EVERY 

ROOM 

WITH 

BATH 


300 

Clean 

Modern 

Rooms 


East Sixl- 

& St.Clair Ave. 

W.H. BYRON, Manager 



Famous 

For courteous service, unex¬ 
celled food and comfortable 
rooms. The atmosphere pre¬ 
vailing is surprisingly home¬ 
like. Directly adjoining prin¬ 
cipal office buildings, shops 
and theatres. All dining rooms 
cooled. 

Rooms , $2.50 tip — 
with hath $3.50 up 


BISMARCK 

HOTEL CHICAGO 



Write for Booklet with city map 


lie sure to read the announcement on page 
176 if >our subscription to Raijio*Cr\FT 
expires shortly. 


All About Electrolytic Condensers 

(Continued from page 1L8) 


of the rectifier (two 2l6B*s in parallel)* 
ami also a dual unit having capacities of 15 
and 30 nif. In connection with these units 
it may he noted that the electrodes are 
widely spaced, and can seldom short. Occa¬ 
sionally* the center electrode or negative 
terminal docs not seat Hat against the rub¬ 
ber gasket* and it may jar against the posi¬ 
tive anode. If this occurs, the 3)1) tubes 
will not light and the “IP voltage between 
the black and brown, red or green wires 
will he zero. To locate definitely a short 
circuit in these units it is necessary to dis¬ 
connect them entirely, as in testing a filter 
in which paper Condensers are used. A 
short in these electrolytic condensers may 
lie remedied by loosening the clamping nuts 
on the negative post (cathode) and straight¬ 
ening the post. 

Instead of using one container and several 
anodes, the makers of the “Acracon” unit 
recommend the use of individual single¬ 
anode condensers for each capacity mpiired; 
this advice is based upon the contention 
that considerable cross-current leakage will 
exist between multiple anodes at different 
voltages in a common electrolyte. 

The capacities commercially available may 
reach 72 nif.* at 100 volts, as in the case 
of the Polymet “K.** The capacity limit. 


however, is almost solely a matter of cen- 
vcniencc and necessity. 

A service hint concerns the Croslev I).t\ 
sets which are provided with a lamp socket 
on the attachment cord. If a lamp* placed 
in this socket, burns brightly, reverse the 
plug connection to the D.C. line; the lamp 
should then light dimly or not at all. When 
the set is thus connected properly, the lamp 
is to be replaced by a fuse. 

The Amrad “Model 1-5“ “IP eliminator 
uses a dual 4-8-mf. and a dual 15-30-mf. 
Mershon condenser. The following table 
should he tiled by the Service Man as a ref¬ 
erence for the electrolytic condenser capaci¬ 
ties used in Croslev receivers: 

'Twin 8-mt'. condensers: 608 A.C. (“Gem- 
box"), 704A (“.Jewel box"), 705 D.C. (“Shou- 
box"), 706 A.C. (“Showbox"), 609 A.C. 
(“Genibox" “Gemchest"), 610 A.C. (“Gem- 
box," “GemchesP), M-A A C., 42 A.C. 

Triple 8-ruf. condensers: 70 tB (“Jewel- 
hox"), 40-S, 41-S, 12-S. 82-S, 30-S A.C., 
31 S A.C'.* 33-S A.C., 34-S A.C. 60-S D.C., 
fil-S D.C., 62-S D.C, 63-S D.C. 

Four 8-i uf. sections: 804 A.C. (“Jewel- 
( “Jewel box"). 

Triple 10-mf. condensers: 704 A.C, 
box"). 


Salvage Values in Old Radio Sets 

(Continued from page 113) 


wire will char in the event of excessive 
current. Small pieces of doweling between 
layers will allow plenty of air circulation* if 
desired, in some experimental arrangement. 
Fuses should he provided in the 100-volt 
leads, for safety. If a 5-amp. charger is 
desired, use No. 12 wire on the secondary 
instead of No. It, which is for a 2-amp. 
outfit. 'The tube becomes quite hot, so that 
a porcelain socket (an ordinary porcelain 
lamp socket will do) is necessary. The ele¬ 
ments of the tube will redden, but this is 
normal. The windings will run quite warm, 
but ordinary currents should not damage 
then. The ammeter must be properly con¬ 
nected* so that it will read in the proper 
direction. If the socket arrangement de¬ 
scribed is used, the transformer should have 
two additional taps. These will be left to 
the experimenter to work out for himself 
for the particular charging rates desired. 
The wire can he scraped slightly, at a given 
position on the winding, connection made, 
and the charging rate, when connected to 
a battery, measured. 'This is repeated until 
the desired rate is obtained. 

To assemble* slide a core leg through each 
winding and then fit in smaller lengths of 
laminations at the ends to complete the 
core. The method of assembly is shown in 
fig. 3. If the coils are placed on opposite 
legs, keep them close together for better 
cllicicncy. The end laminations are, there¬ 
fore, shorter. The core is securely held to¬ 
gether, ami prevented from humming, by 
pieces of strap iron securely bolted to the 
core. These straps are slightly longer than 
the laminations and are bolted over the 
ends. The entire equipment can be mounted 
on a small slate panel if desired. The tube 


should lie covered over, as it gives a very 
disagreeable, and strong, light; and the 
ammeter (such as a Ford ammeter; accu¬ 
racy is not so essential here), is placed 
where it can he easily read. An ordinary 
clip makes contact with the plate of the 
tube. 

An interesting stunt can be tried with a 
burnt-nut Tungar bulb. A spark coil is 
connected with the open filament and a 
spark allowed to pass inside the tube. It 
the filament can he made to glow, the charg¬ 
ing current will start, and the charger Mill 
operate with a Imrnt-out tube! The spark- 
coil should then be disconnected. This is 
a very interesting experiment, its success 
depending upon how badly the filament is 
blown out. 


E. F. W. Alexanderson 

(Continued from page 151) 
the standpoint of permanent addition to the 
radio art. 

The rivalry between transoceanic commu¬ 
nication systems reached the point when a 
consolidation of American electrical com¬ 
panies and “wireless* systems was formed, 
on tlie suggestion of the late Admiral Bul¬ 
lard, in order to maintain ownership of over¬ 
sea “ether lanes** in American hands. Dr. 
Alexanderson was appointed the first chief 
engineer of the Uadio Corporation* to ef¬ 
fect the systematization of its assembled 
constituents, and the extension of its facili¬ 
ties. “Radio Central,” that marvelous link¬ 
ing of the communication oltiees in New 
York to the transmitters and receivers, some 
of them hundreds of miles away, was the 
result. Today telegraph, telephone, and 
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even pictorial messages go out to all (pun ters 
of the world, from rout rots a continent ;iw;i\ 
from the sending aerial. 

It was not alone on the large scale that 
the engineer worked, however. He had to 
make practical huge genera tors, and great 
antenna systems which multiplied the eer 
tninty of reception a thousandfold; hut the 
same researches were to make their mark 
on home radio devices. Not only did he 
work on vaciiinii-tulie amplification and 
modulation for transmission, but his system 
of tuned radio-frequency reception forms 
the fundamental patents for the modern ra 
dio receiver, lJy solving the problem of se¬ 
lectivity, it made broadcast reception pos¬ 
sible in a zone where broadcasters h\ the 
score are Competing for tlie public ear. One 
of his earliest studies in radio was the prob¬ 
lem of the behavior of iron in a magnetic 
field alternating at radio frequencies and of 
dielectric hysteresis. One of the by-products 
of I he invention of the alternator is that 
of the cored high-freqncnc} amplifier. 

Not only did the work of Dr. Alexander* 
son command the respect of his profession, 
but also the honors, first of the gold medal 
of the Institute of Uadio Engineers, and 
then of the presidency of that organization 
in 11)21. 

In recent years, the most striking of his 
developments as chief consulting engineer 
of the (icncnil Electric Company, have been 
those in the field of television, where he has 
been steadily building up a technique which 
seems now, for the first time, to bring sight 
at-a-distance out of the laboratory and into 
commercial possibility. Two years ago, he 
took television apparatus out of the huge 
laboratories and set it down in the home; 
where representatives of the press and pub¬ 
lic* were admitted to see moving images in 
the little screens of receivers which differed 
apparently in no other manner from those 
in their own houses. 

This was followed by the public exhibition 
of television images, almost full size, to the 
thousands who visited the radio world's fair 
in New York that year. TIiom.* faint, flicker¬ 
ing, hut unmistakable shadow shapes seemed 
to bid their watchers wait yet a little longer, 
and television would be here. 

The laboratory of such an inventor is no 
unobtrusive table in a corner; hr who works 
on a huge scale must have adequate tools. 
\ workbench ninety feet long. lining one 
side of a lofty room, down the center of 
which runs a traveling crane; dynamos, gen¬ 
erators and the appliances of science on 
every hand; draftsmen and observers liusv 
everywhere with measurements, sketches 
and calculations — so an eyewitness sees the 
sanctum where I)r. Alexandcrsan presides. 

Out of this workshop, a fev da vs ig<>, 
crime another surprise for the world. The 
television projector (pictured and described 
in the previous issue of Raiuo-Chaft) threw 
upon the screen of a theater, in the view 
of thousands, moving figures far larger than 
life, in detail better than ever. The engi¬ 
neer. whose life task has been to make large 
bodies move faster, has accomplished the 
same feat with even those incorporeal, plum- 
tom reflections of distant actors which he 
threw into the ether, and caught from it 
again. 

Television had at last turned t'i * earn" ' 
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Learn 


Electricity 

By Doing” 


The N. Y, E. S. teaches pupils of all ages Practical Electricity by making them 
do actual work, such as Armature Winding; Building and Operating Motors and 
Generators; Wiring Homes, \utomohiles, Boats and Planes; Wiring 
and Operating Switchboards. Signal and Communication Systems; 
also Electrical Drafting, Estimating and Contracting. 

Thousands of our graduates are filling well-paying positions in 
every phase of electrical work. Enroll now in our day or evening 
classes. In a short time you will be earning wages in this profit¬ 
able vocation. W rite or phone for our 64-page illustrated catalog. 

CHELSEA 2633. 

NEW YORK 

ELECTRICAL S C H O O L 
21 West 17th Street • New York City 



Remarkable • 

FREE OFFER • 


With the piirchuHe of 1<> Durham Metallized Resis¬ 
tors (until October 15th, 1950) you receive our 
complete Resistor Replacement Guide free; or you 
may buy it for 50c. 

T his remarkable booklet shows service men clearly 
ami concisely: 

(1) How to locate cause of trouble in radio sets. 

(2) Proper types and values of resistors to use 
in ull popular types of radio receivers. 

Every day, service men are finding this guide a 
most valuable aid in speeding up their work — you'll 
he uhle to do more repair jobs per duv—easier, loo! 


HlJll II AM 



FINTERNATIONAL RESISTANCE COMPANY 
2000 4'lac‘Mliiul SI reel l»liih>«lcli»lihi. P;i. 

*No other Resistor has all of Meta Hi zed's Advantages 



Send your order for If) renirt- 
tor«—or r»l)r — todtiy mid ci'l 
tlii* viduulde ItvitiHior It*— 
(duci-ment guide. 
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Kniiiii Amplifier - Heir lophunc. Mr., el, 
dm- uni !i.m -t\v« $1 alih 12-pagc J 
ipwiklef of experiments. Sent C.O.D. Infl 
t; • S.; Foreign cash with order. PRESS! 

GUILD. INC.. 16 Murray St.. Dept. 

D-930. New York, N. Y. 
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SONG 



Substantial Advance Royalties 

fv are paid on work found acceptable for puh- 
j lication. Anyone wishing to write either 
the words nr music for contra mny submit 
work for free examination and advice. 
Past experien co v n n ecessary. New demand 
created by ‘’Talking Pictures”. fully de¬ 
scribed in our free bonk. Write for it 

Today— Newcomer Associates 

>Earle Building, New York, N. Y. 


T \EBY Radio Sen ice Mnn should read the interesting announcement of the 
OFF.pAL Radio Service Manual which appears on page 170 of this issue. This 
Manual ts a complete directory of all commercial wiring diagrams of commercial 
receivers, and is indispensable to Service Men. 
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News 


If you are not one of the 20,000 dealers 
on our mailing list,write in now. 


federated DurcAsn 

ZZ-K HUDSON ST., NEW YORK C/TY 



Per Day 
aod Up 


800 

K ooms 
800 Baths 


Old Fashioned Hospitality 
in a Modern Setting 

In the Grand Central Section, 10 minutes 
from Penn. Station, near Times Square, 

Fifth Avenue shops and important com¬ 
mercial centres and theatres. 

Radio in Every Room 

Single Rooms $3 to $5 per day 
Double Rooms $4 to $6 per day 

S. Gregory Taylor, President Oscar W. Richards, Wanaftcr 


HOTEL 

**S> T" TO 301" /T/ 
AMD LCXlMGTOfl AVI 


MONTCLAIR 


NEW YORK CITY 


ooA Xhvorr 

Ex-Libris=BooA Plates 

I A TEST series of 01.11 MASTERS book- 
■j plates, reproducing antique uoodiias ami 
encm Ings. L'nione «.rea thins fur book-lmer* 
IVI 11 m ho apprei-late tile unusual. Write for 
1 1 lust rated catalogue ami * 1 *. linen. 
I ■ ‘ 1 f 11 tin l| 3 nelOve to retit<t for mailing eliMrvre. 

ISKOR PRESS. INC., tfl Perk Plare. 
Dept. A-930, New York, N. Y 



Short Waves on Your 
Broadcast Receiver 

(Continued from pope 15.5) 

tried out. It no signals are heard, one of 
the windings should he reversed. It this is 
found correct all the other roils should he 
wound in this direction. 

Operation of the Converter 

For operation, the .00085-inf, condenser 
C2 is set about half-way in; the broadcast 
receiver dial is set at nlimit fM)0 kc. (Tl’J 
meters); and the volume control is turned 
nearly all the wav on. Signals are tuned 
in on the vernier dial controlling Cl. As 
stated before, there should In* no squeals 
or whistles; if there are any, tlu* circuit 
should he cheeked over carefully. 

The regular aerial can In* used, although 
the set will have plenty of pep without any 
j aerial at all. If “frequency for dial setting" 
curves are plotted for all the short-wave 
coils, they will help greatly in fishing out 
the foreign stations. Your luck in this di¬ 
rection will depend also on the sensitivity 
of the broadcast receiver used; its regular 
volume control is used for control of the 
short-wave signal strength, too. 

Don’t think that anything is wrong when 
you find that short-wave signals can be 
tuned in on the broadcast dial; this is natural 
with tlie frequency-changer shown here. 

From a commercial standpoint I believe 
this receiver offers the greatest value as a 
help to dealers in towns where there arc no 
local stations, and where daytime reception 
is difficult on account of the high noise 
level. 

When tlu* Kentucky' Derby was run, the 
writer was in a dealer’s store in a small 
town in Alabama. A crowd Imd gathered to 
listen to the race. A typical Southern 
thunderstorm was approaching, and 1 lie 
static was terrific cm the broadcast hand; 
it was so loud we could hear absolutely 
nothing from a powerful chain station a 
hundred miles away. As a last resort, we 
turned On the short-wave converter here 
described. You can imagine everyone’s sur¬ 
prise when the race report came through 
from XVGY’s short-wave station with a wal¬ 
lop that made me jump for the volume con¬ 
trol: and there was verv little static. 


DO YOU 

WANT TO 

’OP TOBACCO?, 


Banish tho ereeinff for tobacco an 
thousands have. Make youraelf free 
and happy with Tobacco Redeemer. 
Notnsubstitute, not habit forming. 
Write for free booklet telling of in¬ 
jurious effect of tobacco and depend - 

the craving many men have. 

Newell Pharmecal Co. annv 


TELEVISION ON LARGE SCALE 

T ELEX* ISION broadcast studios, it is 
announced, will lie one of the important 
features of the huge Rockefeller group of 
buildings, to he erected in the center of 
New York City to house a great entertain¬ 
ment center. In their magnitude, these will 
excel anv previous single group of buildings: 
and the cost is estimated at $250,'000,000. 
Several years will be required for their com¬ 
pletion, and in that time, it is believed, home 
television will have reached the stage of 
general acceptaiice. 


SOUTH AMERICAN PROGRAM 

A RGENTINE independence day was ob¬ 
served on May *2-5 with an international 
broadcast from the powerful telephone 
transmitter ESC* at Monte GTande, near 
Buenos Aires. This station, on 1-5.02 meters, 
has often been heard directIv hy short-wave 
fans in ttie United States. 
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An Improved Neutralizing Circuit 

(Continued from patfe 157) 


signt*<l on tlie assumption that the tnnetl in¬ 
put circuit is directly connect rd between 
grid ami filament. Now, if this were not 
so, we might consider the usual ground or 
filament end of the tuning coil to form an 
‘'unknown” corner of the bridge*; and in 
such a case, therefore, the four corners 
would follow automatically, nainelv — grid. 



A single stage of neutralised radio frequency. 

plate, filament and an unknown. These four 
corners would then lie separated by small 
capacities — two fixed and two variable, fbe 
two fixed arc, obviously, plate-to-grid and 
grid-to-filament; the remaining electrode ca¬ 
pacity (that between plate am! filament) is 
immaterial since it is, in effect, across the 
output inductance. 

'fhe two variable rapacities would be pro¬ 
vided experimentally by two condensers and 
adjusted to a ratio equal to that obtaining 
between the two fixed tube capacities, so 
that Cpg:Cgf::Cl:C2. 

It might be reasonably thought that, to 
dispense with the usual direct connection, 
between tuning coil and filament, would 
make for very inefficient working. So it 
would if we were dealing with other than 
radio frequencies, or unless a large capacity 
connected these two vital points. In this 
ease, however, one of the variable condensers 
serves this purpose, and is large enough for 
ren son a ble effici en cy. 

Hence we arrive at a perfect bridge cir¬ 
cuit in which hotli interclectrode capacities 
of the tube arc neutralized; no tapped coils 
are necessary, so that parasitic oscillations 
are impossible; and the bridge remains per¬ 
fect, no matter what form the input and 
output inductances may take. (fig. ID.) 


Application to Receivers 

In Fig. 2, a two-tube circuit, using the 
new system in a single stage of U.l‘\ ampli¬ 
fication, is shown in detail. Here R FT is 
an ordinary detector coupler with a tickler 
winding L5. Note, however, that the bot¬ 
tom end of the antenna coupler secondary 
L2 is at a critical capacity, compared with 
the rest of the circuit. It is therefore im¬ 
possible to couple the aerial to this coil 
either directly or through a large condenser, 
or even by a primary 1,1 wound directly 
over the secondary. A suitable close-coupler 
must be used here, with both primary and 
secondary wound on the same form, and 
separated by a suitable space. From 20 to 
‘10 turns on the primary, and 50 to 80 on 
the secondary, depending on the size of the 
tube and the capacity of the tuning con¬ 
denser, will be suitable. 

In adding IFF. stages, the same method 
must he used; for part of each primary 
winding of ait interstage coupler is at '’15-j-" 
potential, as the antenna winding is at 
ground. 

Theoretically, the neutralizing condensers 
may have any value, so long as the correct 
ratio between their settings is prcsrrvcd. 
Practically, a small (.0001-mf.) variable 
with two sets of stators and one rotor is 
very satisfactory. In this type, as the ca¬ 
pacity is mluced on one side, it is increased 
on the other; so th.it the correct setting can 
convenient|\ be found, 'fhe actual neutrali¬ 
zation is performed in the customary manner. 

A final circuit (Fig. «‘l) comprising four 
efficient tuned stages of R.K. amplification, 
completely undamped, and utilizing the full 
rated plate voltages, is claimed by its de¬ 
signer to be perfectly stable from 180 meters 
upwards. A grid-bias detector is almost 
essential, with such high amplification. 

The resistors Kl-2-2-4 are employed, be¬ 
tween the liming coils and ground, to make 
possible the application of proper grid bias 
and keep oul line-voltage hum, which may 
often be picked up with sets having entirely 
“free'* grids. They may have values of one 
or two megohms; and it is possible to use 
very much lower resistances before circuit 
instability appears. 



A receiver with four stages of tuned radio-frequency amplification, designed by Mr. Allison to 
employ his n no neutralising circuit. It seas constructed with British components, and no data as 
to values arc available exerPt as given in the article. The experienced constructor will undoubtedly 
be able to adjust the circuit to his ozvn apparatus. 


Learn Radio 
Telegraphy 

This new library contains t tie essen¬ 
tial Information lor the student who 
wishes to learn radio lelegnpliv. 
The hooks are especially wriiien for 
home study work. Not only are all 
the essential fads concerning radio 
telegraphy given, blit the quest Ions 
and answer* which are used for gov¬ 
ernment examinations are all covered. 

Library of 
Practical Radio 
Telegraphy 

647 PACES, S‘/j X 8, 

314 ILLUSTRATIONS 



Thump 
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Hcrnwb Home 



VOLUME I — Practical Radio Telegraphy. The theory and 
praclirai operation of all lypes i>f modern rommeri ini arc, 
spark and varutini tube transmitters Complete data on 
?ii kinds oi up-to-date radio recciser*. 

VOLUME H— Radio Operating Questions and Answers. 

Second Edition. This volume ro\er> I he ailtam es since 
I0UI in the art of radio communii ntion. It take* into 
sii-i-fMliil tin- new technique of hroadrast-elation « perathm 
and considers electrical, mechanical anti physical improve 
ments. (pieslions and answers mi the leading problems of 
radio opcrntioii are most carefully worked out for tho 

student preparing tor his operator’s license. 

Examine these books — No money down 

Examine these Imoks —use them for 10 days free Then 
after you have seen them, decide if these books aren’t 

worth Jive dollars in you. if yon keep them you have 

only to remit $l.tlfl In Ml days nod $2.U0 a month for tw* 
months. If they are lint satisfactory you have only to 
return them. 


McGRAW-HILL FREE EXAMINATION COUPON 

| McGRAW-HILL BOOK COMPANY. INC.. 

. 370 Seventh Avenue, New York. 

. r.eittleincn: -Send me the new Library of Practical 
Radio Telegraphy, 2 volumes, all charges prepaid, for 
11* days* Free Examination. I will send $l.nf| in In 
days, and #2.0tl a month until $1)0 hits been piid. or 
I will return the hooks postpaid. 
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I Name .. 

1 Home Address . 

| City and State . 

| Position . 

| Name of Company.. .R.C. 0-30 



Ifaqe 

IN A. C. RADIO 


Only AMPERITE automatically in¬ 
sures stable line voltage for electric 
radio. AMPERITE saves trouble, 
saves tubes, saves service. No 
radio is modern without AMPERITE. 
Demand AMPERITE in the electric 
receiver you buy or build. 



FREE-Useful AMPERITE Bulletin 
and list of AMPERITE-equipped 
radios. Write Dept. RC-9. 

AMf^ERiTB Qrporstlon 

561 BROADWAY. N£W YO»K 


Self-Adjusting 




To Any Su’t 


Double the life of you* 
coat and vest with correctly 

matched pants. 100,000 patterns. 

Every pair hand tailored to your measure; 
no “readymades.” Our match sent FREE for 
your 0. K. before pants are made. Fit 
guaranteed. Send piece of cloth or vest today. 
SUPERIOR MATCH PANTS COMPANY 
115 So. Dearborn Street. Dept. 378, ChicaQo 
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i our 

CHOICE to 


One Year’s 
Subscription 



Stories of scientific developments in the 
future combined with racy, action-filled ad¬ 
ventures, are contributed to WONDER 
STORIES, by the foremost authors of scien¬ 
tific fiction. The greatest treat of your life 
is in store for you when you subscribe to 
WONDER STORIES, the magazine for the 
intelligent man and woman. 

OR 



Now you can read of Science and Crime in 
Arthur B. Reeve’s own magazine, AMAZING 
DETECTIVE TALES. You can read how 
criminals make themselves invisible to human 
eyes. You will learn of the mysteries of 
MIND MACHINES, which control men’s 
actions. You will be told what is happening 
today and what will happen in the next 
hundred years. 

8 MONTHS OF <t 4 00 
EITHER **- 


STELLAR PUBLISHING CORP., RC-9 

98 Park Place, New York, N. Y. 

Enclosed find $1.00 for which enter my sub 
scriplion for eight monihs to 

□ WONDER STORIES 

□ AMAZING DETECTIVE TALES 

check which. 

Name .. 

Address . 

City.. State. 


Si Become a Reporter/ 


Thousands of 0 })|K)rtunities for young 
men to enter the Newspaper field. 
Fascinating work. You will meet in¬ 
teresting people; interview celebrities. 
A famous New York reporter with 
twenty years of practical experience 
has written a whole course of jour¬ 
nalism and reporting in six easy les- 
__ _ _ sons. He shows you the short-cut to 

success. He tells you what to do and what not to do, 
to become a successful reporter. Send today for 
the •‘PRACTICAL COURSE IN JOURNAL¬ 
ISM,” by Henry John Brock meyer of The A cut 
York Evening Post. Just drop us a Postal Card— 
no need to semi money. We will mail you the 
whole set of six books and you pay the Postman 
S3.U0 ulus a few cents tor postage. No more tc 
pay. Money absolutely refuntied sat islicd. 

16 Murray Street, Dept. D-930 New York. 



SCHEDULE OF STANDARD- 
FREQUENCY TRANSMISSIONS 

W ITH the increasing use of short-wave 
receivers, the standard-frequency sig¬ 
nals of WWV, Washington) may be of in¬ 
terest to fans as well as to amateurs. The 
importance of having a suitably-calibrated 
instrument, preferably a wavemeter sepa¬ 
rate from tbe receiver, is very great in lo¬ 
cating distant stations. While tbe announce¬ 
ments are made in telegraph code, the time 
may be checked by those who have an ac¬ 
curate timepiece. The general code call is 
given at the beginning of each twelve-minute 
period, as scheduled, on the dates listed 
below. After two minutes of this a series 
of long dashes with the code letters WWV 

(. -. - ■•■— ) arc transmitted for 

four minutes, and then an announcement of 
the frequency and the transmission to follow 
is given in code. There is then a four-minute 
pause for adjustments before the next trans¬ 
mission. 

Information is furnished in Letter Cir¬ 
cular 280 of the Bureau of Standards, Wash¬ 
ington, I). C. (which may he obtained on 
application to that institution) about meth¬ 
ods of using these transmissions for Calibra¬ 
tion. The schedule for the rest of the year 
is as follows (the times are those of the 
Commencement of each transmission on the 
given frequency, and are Eastern Standard) : 

August 20 and November 20: 10 p.m., 1,000 
kc. (71.98 meters); 10:12 p.m., 4,MM> kc. 
(h8.lt meters); 10:24 p.m., k,8«0 kc. (82.48 
neters) ; 10:38 p.m., 5,200 kc. (57.88 meters) : 
10:t8 p.m., 5,800 kc. (51.00 meters); 11 p.m., 
8,400 kc. (tO.85 meters); 11:12 p.m., 7,000 
kc. (42.83 meters); 11:24 p.m., 7,000 kc. 
(39.45 meters). 

September 22 and December 22: 10 p.m., 
550 kc. (5t5.1 meters): 10:12 p.m., 000 kc. 
(t99.7 meters); I0:2t p.m.. 700 kc. (428.3 
meters): 10:30 p.m., 800 kc. (37t.8 meters); 
10:48 p.m., 1,000 kc. (299.8 meters); 11 p.m., 
1.200 kc. (219.9 meters); 11:12 p.m., 1.400 
kc. (211.2 meters): 11:24 p.m., 1,500 kc. 
(199.9 meters). 

October 20: 10 p.m., 1,000 kc. (187.4 

meters); 10:12 p.m., 1.800 kc. (100.0 meters) : 
10:21 p.m., 2.000 kc. (149.9 meters); 10:30 
p.m., 2,400 kc. (124.9 meters); 10:t8 p.m., 
2.800 kc. (107.1 meters); II p.m.. 3.200 kc. 
(93.09 meters); 11:12 p.m., 3,000 kc. (83.28 
meters); 11:24 p.m., 4,000 kc. (74.90 meters). 


’ROUND-THE-WORLD RELAY 

R ELAY broadcasts half-way around the 
earth and back have been followed by 
one which went all the wav around, bv means 
of four transmitters. On June 30 a talk 
which went out from W2X AI), Schenectady, 
was picked up and rebroadcast from PHI. 
Hilversmii, Holland. PLS at Bandoeng, 
Java, sent it on to Sydney. Australia; and 
VK2ME at Sydney sent it back to Schenec¬ 
tady, where the fifth transmission on longer 
waves was made hy WGY. Oscillograph 
records measured the time of the program’s 
travel. 

As a matter of fact, the signals of any of 
these stations, if the skip-distance fell right, 
might be picked up after going completely 
round the world one way, if the interference 
from the original transmission were not too 
great. 



The 

FORT HAYES 
HOTEL 

Around the Corner 
from Everything 


300 ROOMS 
EACH 

WITH BATH 


$250 


A DAY 
SINGLE — 
$4 DOUBLE 


Finest Hotel in 


COLUMBUS 

You’ll enjoy the beautiful lobby 
with its $150,000 worth of the 'ate 
Sarah UcrnharJt's Furniture 

PLENTY OF PARKING SPACE 
GARAGE IN CONNECTION 

R. B. BUNSTINF.—MANAGER 


QUIT 

TOBACCO 



No man or woman can escape _ | 
the harmfu I effects of tobacco. JttI 
Don't try to banish unaided i j 
the hold tobacco baa upon you. fld 
Join the thousands of inveter-^BB 

ate tobacco uaers that have „ _„ 

found it easy toquit with the aid of t he Kee ley Treatment. 

Treatment For 
Tobacco Habit 

Successful For 
Over 50 Years 

Quickly banishes all craving for tobacco. Write today 
for Free Book tailing bow toquickly Free youraelf from 
tbe tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 
Dept. L-705 Dwight, Illinois 


iuunu ucaajr toquii wiuuucaiuui 

KEELEY 


TURN TO PAGE 186 

and read of the interesting announce¬ 
ment regarding technical, mechanical 
and home workshop magazine which 
is now published. 
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Taking "Static’s” Picture 

(Continued from paqe 163) 

In addition to this, the operation of several 
stations at once made it often possible to 
determine tlie direction from which a strong 
impulse came. 

It has long been known that “tropical 
static'* is the worst. The operation of broad¬ 
cast stations on intermediate wavelengths 
has been almost prohibited in the tropics by 
the smallness of the area in which they Can 
overcome static; and not till lately has the 
problem been seriously attacked by the con¬ 
struction of short-wave stations. The un¬ 
imaginable violence of this electrical dis¬ 
turbance is shown by the report that at 
Khartoum, in the Egyptian Sudan, three 
thousand sir hundred impulses of static per 
second were counted on the oscillograph rec¬ 
ord. Such static caused, not separate cracks 
and crashes, but piercing high notes. In 
England, however, the average number ot 
atmospherics is found to he about ten a 
second during the day, and about fifty a 
second during the night. 

The conclusion was that, while these at¬ 
mospherics varied in strength from a maxi¬ 
mum (depending on the locality) to very 
feeble signals, there is no possibility of over¬ 
coming them l>V amplifying the signal; for, 
when the sensitivity of the receiver is in¬ 
creased tenfold, the number of atmospherics 
which it can detect is increased a hundred¬ 
fold. Incidentally, while a strength of 
1/250-volt per meter in the antenna was con¬ 
sidered the basis for counting ordinary static 
impulses, one measured in Khartoum pro¬ 
duced a voltage of 250 in the aerial. 

Lightning Causes Static 

The fact that the most intense static 
conics obviously from the center of storms 
has been especially well-known since the ex¬ 
perience of the l S.S. Ivittenj in the tornado 
of September, 1920, which swept Miami. 
The research of the British investigators 
show, at each hour of the day for which 
records were made, one predominant source 
of atmospherics; which was indicated, on 
a chart of the world which had been made 
on the inner walls of a cubical room, when 
directions from different receiving stations 
were plotted. 

The average atmospheric lasts about one 
five-hundredth of a second; in the tropics, 
and regions of intense electrical disturbance, 
thev come so fast that they are not cleanly 
separated, but appear in groups which cre¬ 
ate ragged outlines on the oscillograph, and 
send out harmonics down even to the ten- 
meter wavelength — usually quite Static-free. 
As a matter of fact, most static discharges, 
created by strokes of lightning, have a very 
long fundamental wave, in which most of 
their energy is quickly dissipated; the dis¬ 
turbances heard in our broadcast receivers 
are largely their harmonics. The most con¬ 
venient wavelength for a maximum of static 
records is thirty thousand meters; here it 
is found that the atmospheric, as described 
above, tends to give a very impure A.F. 
note, in the order of 500 cycles. 

At two thousand miles the average light¬ 
ning flash, with a current of ten thousand 
amperes at a height of a mile or more, 
creates a static signal of about 00 milli¬ 


volts per meter at its peak—sufficient to 
interfere with a very strong local station. 
The estimate is made that, the world over, 
there are probably a hundred or two hun¬ 
dred lightning flushes every second. Each 
of these creates a whole chain of atmos¬ 
pherics, several hundred in fact, which pro¬ 
duce an audio frequency. 

In the reception of pictures transmitted 
from a single station, by tlie Fulton system, 
at various points, it was possible to measure 
the comparative times of arrival of a cer¬ 
tain atmospheric. A record made in Spain 
was compared with one made in Belgium 
and another in England; each had the same 
static irregularities in the picture. Com¬ 
paring the time of their receipt with the dis¬ 
tance of the picture receiver from the trans¬ 
mitter, the difference in time (.000-second 
from Spain to England) could be meas¬ 
ured. The disturbances were taking place, 
evidently, in a storm region in Africa or 
oil its coast. 


The New Protecto 
Voltage Regulator 

The simplified Voltage Control is here. 
Compact and the only Voltage Regulator 
that sells for 50c and does the work of one 
that costs many times more. 



JUDGE CALLS WITNESS BY RADIO 

T HE broadcast appeal for a prodigal 
son to return and the description of a 
criminal sought by the police, are not un¬ 
familiar to radio listeners in this country. 
In Saxony (Germany), however, a short 
time ago, a judge broadcast an appeal for 
the appearance of an important witness 
whose existence, but not his identity, was 
known; in order that the truth might lie 
brought out in court. The unique attempt 
was successful. 


HAM CORRESPONDENTS WANTED 

I would like to communicate with some amateurs 
that operate a station, to Ret information on short* 
wave transmitters and a few other things regarding 
short waves. 

Einar Nelson, 

Box 467, Burlington, Ji'ay/i. 

A similar request is received from Clayre E. 
Matz, Hox 83, Delano, Pa.; and Irving I'ihlerman, 
8528 118th St,, Richmond Ilill, New York, asks 
advice on short-wave timers. 


CIVIL AND MEAN TIME 

Editor, Radio-Craft: 

I would like to call your attention to the fact 
that Greenwich Mean Time is no longer in use. A 
number of radio magazines, including yours, quote 
schedules in Greenwich Mean Time which are 
twelve hours in error. briefly, Greenwich Mean 
Time, which was discontinued in 1925 by the inter* 
national astronomers, started at noon. Since 1925 
time is counted from midnight; midnight at Green* 
wicli being 0000 hours Greenwich Civil Time, also 
called Universal Time. 

It seems to me unfortunate that many radio 
publications make this error; as it is apt to be 
confusing to anyone who has studied astronomy. 

I was quite confused by it myself, and wrote to 
the Mount Wilson observatory. 

George Leander Smith, 

Los Angeles, California. 

(It is true that l>efore 1925 astronomers were in 
the habit of publishing their calculations in tables 
which liegan the mean solar day at noon; a habit 
which originated in the fact that noon was the 
natural time of observing the sun. However, in 
modern astronomy, this was no longer essential: 
the more so as actual noon and mean noon are not 
the same. Mean time, no matter what hour of the 
day it is reckoned from, is Itased upon the position 
of an imaginary* “mean sun*' revolving around the 
earth at a steady rate of speed. For that reason, 
the present Greenwich Civil Time is legitimately 
Called “mean time.” and it is still customary to 
abbreviate it as GMT; a form easily understandable 
by readers who are either familiar with astronomy 
or know nothing at all alront it. — Editor.) 

*“ The first mean sun is a son-of a ffun, 

BuC the second mean sun is U'Orst: 
l\'hen the first mean sun ij half through his run , 

The second mean .tun »j first.** 

—Old A 'aval Academy Ballad. 


The ‘NEW PROTECTO VOLTAGE 
REGULATOR” saves your tubes from blow¬ 
ing out by regulating the current flow. It is 
an essential attachment enabling you to 
obtain the best results from your Radio set. 


// your dealer cannot 
supply you, we will be 
pleased to fill your 
order . 


50 « 


PROTECTO 

MANUFACTURING CO. 

1157 Flatbush Ave., Brooklyn, N. Y* 


Write for Information about the NEW 

H-F-L MASTERTONE 

LABORATORY MADE RECEIVER 
The Year's Outstanding 
Radio Achievement 
HIGH FREQUENCY LABORATORIES 

3900 N. Claremont Oept. 80 Chicago. III. 


ALUMINUM BOX SHIELDS 



Beautiful silver dip finish, 5x9 
x 6 inches, $1.89, We make any 
size to order in 24 hours. 

Shielded Choke Coil, 45c. 

.01 Mica Condenser, 35c. 

BLAN, The Radio Man, Inc. 
89L Corttandt St., New York, N. Y. 


Write for Free Guide Book, 
“HOW TO OBTAIN A 
PATENT” and Record of 
odel or sketch and descrip* 
lion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and ELEC¬ 
TRICAL Cases a Specialty. Prompt, Efficient Service. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS L CO., 923 • 9th, Washington, 0. C. 


PATENTS 

Invention Blank. Send i 


No Wind 



SOMETHING DIFFERENT 
No Flint. No Friction, 
MAKE UP TO 

$40 A DAY 

Showing My Mystery Lighter to 

„ Men. What Makes It Light? 

All Guaranteed. No Flint or Friction. 
New Principio of Ignition. Sample 

with Sales PUn, 25c. Sample Gold or 
Siher Plated. $1.00. Agents write for 
proposition. NEW METHOD MFG. CO.. 
Desk SF-9, Nrw Method Bid®.. Bradford. Pa. 
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► 

► 
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EVERYDAY 


Will Increase Your 
Earning Power 


t 

j 

* 


Whatever your job, you will find in 
EVERYDAY MECHANICS labor-saving 
kinks which will help you to get more 
work done In less time and will bring you 
recognition from your employers. If you 
do machine shop work of any kind, auto 
repairing, sheet metal work, electrical 
work, farming, concrete work, carpenter¬ 
ing, tool making, poultry raising, painting, 
plumbing, masonry, building, glass work, 
welding, or general repairing, a yearly 
subscription to EVERYDAY MECHANICS 
will pay for itself a thousand times over. 


Make Money 
in Your Spare Time 


r 

► 

► 

► 


► 

► 


Hundreds and thousands of amateur 
mechanics and spare-time workers are 
making 510 to 5100 a week EXTRA 
MONEY by servicing vacuum cleaners and 
washing machines, repairing automobiles, 
manufacturing book-ends, lamp-shades, tool 
chests, chairs, tables, unique ornaments, 
concrete articles, photo frames, flower 
boxes, ladders, tanks, garages, gliders and 
innumerable products in everyday use. 
EVERYDAY MECHANICS teaches you 
HOW to turn your spare time into 
MONEY. EVERYDAY MECHANICS is 
staffed by real engineers and practical 
mechanics who tell you about the latest 
ideas and inventions which you can 
CAPITALIZE to your OWN PROFIT. 


Contents 


► 

► 


► 

► 


SPACE DOES NOT PERMIT US TO 
PRINT THE 58 FEATURES IN THE 
CURRENT ISSUE OF EVERYDAY 
MECHANICS. But the following titles 
will give you some indication of the in¬ 
teresting and valuable contents: 

HOW TO BUILD A TREASURE FINDER 
BUILDING A MODEL AIRPLANE 
HOW TO BUILD A MODEL STEAM 
TURBINE 

NEWSPAPER CRAFT — NEW USES 
FOR OLD NEWSPAPERS 
TEST HOPPING AND FLYING A 
GLIDER 

SENSE, NONSENSE AND RELATIVITY 
and fifty-two other helps and fascinating 
features about Automobiles, Aviation, 
Chemistry, Construction Work, Electricity, 
Magic, Metal Work, Radio, Photography, 
Shop Work, Woodworking and new devices. 


A Special Offer 


In order that you may not miss any of 

► the splendid features now appearing in 
EVERYDAY MECHANICS and oppor- 

► tunities for making money from the unique 
‘tips* that are published in every issue, 

► the publishers will send this valuable 
magazine DIRECTLY TO YOUR HOME 

► every month at a reduction of ONE- 
THIRD off the usual subscription price. 

► But to take advantage of this offer you 
must act quickly. Tear off the coupon 

* below and mail it today. YOUR FIRST 

COPY OF EVERYDAY MECHANICS 

► WILL BE SENT YOU BY RETURN 
MAIL. 

► Mail Coupon Today 


EVERYDAY MECHANICS PUB., Inc. 

► 96-98 Park Place, New York, N. Y. t RC-9 

. Please rush my first copy of EVERY- 

► DAY MECHANICS. I enclose 

O $1.00 for one year’s subscription 
^ □ 1.90 for two years’ subscription 

. □ 2.70 for three years* subscription 

^ (Check one of the above) 


► 


NAME .. 


ADDRESS . 

V CITY.. STATE. 

► NOTE: This special subscription offer may 
be withdrawn at any time. 


Radio-Craft’s Opportunity Column 


T O make this magazine of additional benefit to 
Service Men, Radio-Graft has instituted a new 
feature, of which advantage may he taken, tree 
of charge, by any Service Man. We will print 
short notices of the same nature as those which 
follow; and will forward to the writer of any of 
them the replies which may be addressed to him 
(by the number given) in care of Radio-Craft. 
\\ e can undertake to publish the same notice only 
once. 

We must reserve the right to condense all let 
ters into their most essential details; and we urge 
all our correspondents who use this service to he 
as concise, though thorough, as they would be in 
the comiosition of a paid advertisement which would 
cost them several dollars. 

Service Men seeking employment should give, 
at the beginning, the important details which an 
employer will first ask; ami anyone ottering em¬ 
ployment to a Service Man should be equally 
specific. 

It js desirable that references lie given in all 
letters seeking employment, ete. — not for publica¬ 
tion, lmt in order that Radio-Craft may verify 
the statements made, if requested to do so, by 
parties interested in replying to the advertisement. 

Please give all information for publication on a 
sheet of paper separate from the questionnaire, 
which is filed by us. \ge, years' experience, do¬ 
mestic affairs, etc.; and do not forget to put your 
name and address on each sheet. \Ve have several 
requests lacking these important details, which we 
cannot publish as yet. A period of at least one 
mouth must elapse between receipt of letters and 
publication; as the forms of Radio-Craft close 
several weeks ahead. 

We cannot publish tinder this heading any ad¬ 
vertising of a commercial nature—for the sale of 
goods, or instruction, etc.; or for an employment 
agency. We cannot publish offers of general serv¬ 
icing for the public, or service representation of 
a manufacturer in a district. For the former, local 
advertising mediums are available, and as to the 
latter, a manufacturer requesting such information 
will be given it directly from the files of the 
National List of Radio Service Men. An¬ 
nouncements seeking or offering regular employ¬ 
ment, however, will be accepted under the condi¬ 
tions stated above. 

The writers of any of these requests may be 
addressed as Opportunity No..... (number 


given below), in care of Radio-Craft, 98 Park 
Place, New \ork City. 

(Opportunity 78) R. T. A. graduate, one year s 
servicing experience, seeks position any branch 
of radio; salary unimportant if sufficient for ex¬ 
penses. Age 20. (Ohio.) 

(Opportunity 79) Service Mail, radio factory 
experience, seeks connection offering lalioratoty or 
sound projection experience, lias serviced theatre 
installations; taken courses in radio engineering. 
Work in Canada preferred. (Toronto.) 

(Opportunity 80) instrument maker and machin¬ 
ist, 10 years' experience in electrical and mechanical 
production, four years’ independent radio service 
work, seeks position with manufacturer in plant, 
service or testing; can qualify as foreman in any 
branch from parts to testing. (New ^ork City.) 

(Opportunity 81) Service Man, four years* ex¬ 
perience on all makes, high school education, wishes 
position with manufacturer or radio laboratoiy: 
free to move or travel, starting salary not im 
portant. Age 21. Single. (Detroit.) 

(Opportunity 82) Service shop wants inside 
Service Man with some experience on both battery 
and electric sets. (Iowa.) 

(Opportunity 83) Young man, N.R.I. graduate, 
wishes connection with laboratory or factory where 
be can work under experienced direction with chance 
of advancement. (Pennsylvania.) 

(Opportunity 84) Service Man, seven years' ex 
perience, own business, has equipment, high school 
graduate, R. C. A. Institutes course, wishes to take 
charge of service department in good sized eastern 
city, and build up business on salary and bonus 
basis. (New York State.) 

(Opportunity 85) Sound technician and pro¬ 
jectionist, acoustical engineer, nine years* radio ex¬ 
perience, former amateur, experienced in sound 
equipment and public-address work, desires position 
doing sound picture or acoustical correction work. 
Go anywhere. (Washington State.) 

(Opportunity 86) Service Man, four years* ex¬ 
perience on all types of sets, N. R. I. graduate, 
wishes position servicing for manufacturer or job 
ber. Will go anywhere. Married. (New York.) 

(Opportunity 87) Service Man, working for 
self, N. R. I. student, amateur license, wishes posi¬ 
tion servicing or in laboratory. Has car, will go 
anywhere. Age 21. (Iowa.) 


Radio-Craft’s Information Bureau 

(Continued from page 164) 


mendation, Mr. Houck points out that the Claro- 
stats used in his set-up were the standard variable 
units, with a range from zero to alxmt 500.000 
ohnis: such as are used in, for instance, the Majestic 
‘’Standard" and “Super IS" eliminators for regu¬ 
lating the voltage at the “detector” and “inter¬ 
mediate'* taps on these eliminators. Further. Mr. 
Houck states: I would suggest that you place 

the (added) variable resistors outside of the elimi¬ 
nator" (which may be conveniently done by mount¬ 
ing them on a separate panel, or perhaps on a por¬ 
tion of the main panel —- Editor ) “and in caeh 
positive lead of the eliminator. Give this circuit 
a trial. If you have excessive hum or noise you 
can then add the choke coil in otic of these jMisitive 
leads if necessary; usually the 180 volt tap, outside 
the eliminator." 


CLAYTON SHORT-WAVE RECEIVER 

(88) Mr. Lionel Richardson, Vancouver, B. C. f 
and Mr. Ray M. Holden, Cheshire. Mass. 

(Q.l) (Mr. Richardson) I find that the metal 
case of the Sargent Seven receiver lias exactly the 
dimensions specified in the article “ \ Triple tuned 
K.F. Short-wave Receiver,” by S. II. Clayton, in 
the Tune issue of Radio-Craft. 

Sorry to say, I have not been able to make the 
circuit oscillate; and after going over it backwards 
atul forwards, must acknowledge myself Ix-aten. 
All voltages test correct. \ G 10" condenser 
(.001-mf.) has lieen used as C 11 . Radio dealers 
say there is no such thing as a No. 227 R.F. choke 
in the Silver-Marshall line. Resistors R1 and R2 
arc indicated in the diagram as 1.0 meg. and in 
the list of parts as 0.1-meg.: which is correct? 
Have tried Aero and home-constructed R.F. coils 
with continued lack of success. 


The symptoms are as follows: nothing is heard 
but a steady rumble; until the grid of the detector 
tube i* touched, when the set goes entirely dead 
(instead of squealing, as most sets would). Re¬ 
versing tickler connections does not help. 

(A.l) The R.F. choke should be the “No. 277.” 
Also, resistors R1 and R2 are 0.1-meg. Instead of 
a G 10 condenser, a G-5 (.0005-mf.) unit, as listed, 
will probably work best on the short waves; if this 
is leaky it may explain the effect that is described. 
Resistors Rl, R2, R3 should 1>e Carefully tested for 
rated values under load. Also, all the by pass 
Condensers should l»e carefully tested for capacity: 
and to find whether there is the least hit of leakage 
(this is the most likely cause of the trouble). 

Although it has been determined that all voltages 
are correct, it will be well to cherk the plate cur¬ 
rent of each tube and determine whether it is 
passing the rated amount. 

Disconnect all leads to tubes preceding the de 



(Fig. @88.) Proper coil connections to the 
General Radio mounting, used in the receiver 
previously described by Mr. Clayton. 













































Train for a better Job! 


STUDY CHEMISTRY 

The field with a future! 



Extra Laboratory Equipment 
Supplied Free 

There is absolutely no extra charge for the compre¬ 
hensive laboratory set which we furnish every student 
This laboratory contains over one hundred pieces of 
apparatus and chemicals. 

With this portable laboratory you can duplicate famous 
historical experiments. Think of all the pleasure it will 
give you! You will really be learning while playing. 


No Previous Experience 
Required 

l>o not think that you are barred from llils attractive 
piofesslon by lack of education. THE CHKM1CAL 
INSTITUTE has lauKhl thousands of young men. many 
of Whom had no iirevluui schoolI nr of any kind. Wo 
can train you thoroughly, and may evea gel you your 
first job The celebrated course which we give is 

Blmplllied to such a point that anyone can Jenrn who 
is able to read and write English. AH we ask Is 
interest In the work axid willingness to devote your 
Spare hours to it conscientiously. 

The i-ourse Is simple to understand and enjoyable 
to study, hut It does not skim over the essentials. 
You will get just as thorough instruction as if you 
took the same subjects in college, but it will be 

easier to grasp as well as far more convenient and 

Inexpensive. No text-hook could he as explicit and 
readily understood as our le&sons. Many professional 
chemists use them In their own reference libraries. 

Anti in addition the personal services of able In¬ 
structors will he you ra at all times to help you, step 

by step, continually 

Learn at Home in Spare Time 

Hut a Chemistry student lias to get practical train¬ 
ing with laboratory apparatus! So lie docs, hut we 
furnish you with the equipment needed to do your 
experimentai work at home You do not have to gl'o 
up your presem work while learning or leave home to 
attend classes. All your study and experiments can 
he done in your spare time If you have very little 
leisure, vve can accommodate you anyway, as every 
student Is taught Individually and may lake as much 
time as he needs to complete the course. Even then 

he is entitled to specialized training and to the free 
services of our instructors as long as he wishes. 


MR. CHARLES tt\ SUTTLE, of Forgan , 
Okla (at left on top), ts deeply interested in 
chemical research. He performs his experimental 
work in Ins tael I equipped home laboratory, 

MR. O T 0. 11KANDT. of Seattle , Wash. 
(center photograph), ts tin analytical chemist of 
demonstrated ability. In his home he has equip* 
ped a laboratory containing several thousand 
dollars' worth Of equipment. bought entirely With 
earnings from spa re-time ivork while he was 
ttikiiuj our course. 

MR. VIRGIL RE DC. ATE. cf Hutchinson. 
Knns. ( bottom right-hand photo), began doing 
professional analysis on commission, even before 
he completed his course. lie is also the inventor 
of several devices and processes used in photog¬ 
raphy. 


CHEMICAL INSTITUTE OF NEW YORK. Ine. 
Home Extension Division 
19 Park Plaee. New York. N- Y 

Please send me at once, without any obllga- 
tion on my part, your Tree Hook. ''Oppor 
(unities for « , hemlds. , ' and foil particulars 
about the Experimental E'lidpmeiit given to 
crery undent Also please tell me about your 
Plan of payment anil the reduction In the 
tuition price. 


Name 

address 


CITY 

RC-9-30 


W HY should vou spend your life in 
the hopeless rut of the untrained 
workman? You know that it holds 

no prospect* for vou. and some day when you realize 
that you have gained nothing for your years of labor, 
It will he too hde to pull yourself out. NOW is the 
time to guarantee y«ur future by getting into Client* 
j slry —the one lie hi that offer* you b« undies* oiu»r- 
tunitics for a comfortable living, an enjoyable occupa¬ 
tion, wealth and even fame. 


Not an industry In the world—not a factory mine, 
mill ranch or plantation can get along without the 
service* of chemists. Chemistry Is utilized every¬ 
where. and so many new lines of business Involving 
niimistry are springing up dally that there is an 
actual shortage of men sufficiently trained to fill the 
best positions. 


CHEMICAL INSTITUTE OF NEW YORK, Inc. 

19 Park Place. New York > N - Y * 


MAIL THIS COUPON 
TODAY 

FOR FREE BOOK! 


Tuition Price Reduced 

Effective this month we have reduced the tuition 
fee so that this splendid course ami equipment are 
within the means of every’ Individual who is interested 
in following Chemistry, whether as a - areer or merely 
as a hubby. Fee can lie paid on EASY MONTHLY 
TERMS The one price covers everyiLlng There ate 
no ext i as to huy. 

Plenty of Money in Chemistry 

Why talk about hard times and lack of opportunities 
When Chemistry offers you a rich variety of ways lo 
make a fortune? Every day the papers contain news 
of fresh discoveries In Chemistry, and for every one 
you re,id alxjut. there are hundred* not recorded as 
news because their interest is purely technical. 1 he 
imnnifiiilitre of steel and other metals, of glass, pottery, 
soap, perfumes fertilizers, dyes, drugs, celluloid aii4 
explosive* -pai*er making, the tanning of leather, the 
re tilling of sugar dairying, meal packing, preserving, 
sugar redoing, and the preparalion of hundreds or 
food product*—all these and a multitude of other 
activities engage the skill of u chembal army. I)oti t 
you think there is room tor you also/ 

Chemists are well-paid employees and each one has 
the opportunity of discovering new chemical secrets with 
a HI era I furtune *» his reward. Every one of the 
lines of business in any way eonnivtet with Chemistry 
—and you can see that there are thousands of them 
has brought wealth to the many chemists who were 
associated with Its development Are you going to 
tin ow away your ilianecs for the same reward, when 
schooling In Chemistry can he so easy and delightful 
as It 1* through our course? 


No Exaggerated Claims 

This Institute docs not claim that overy chemist 
akc* millions nor do vve guarantee that you will 
umcillalely get a job paying $10,000 a year. Hut 
iany have done it and there is no reason why you 
mnot do it also. 

Get a Start Today! 

If y 0 u would like to know more about Chemistry, 
n.t If you are sincere in your desire to get out of 
ie rut ami If you have ambition enough to want to 

*__ _ i .> giiki.ft /l»Y will will Mni iirfllL 


DIPLOMA AWARDED EVERY GRADUATE 
U|am gradual Ion every student is awarded our 
Diploma In Chemidry. certifying that he ha* success¬ 
fully completed his studies. Your name on tills cer¬ 
tificate will be a siume of pride to ynu all your life, 
as well a* an aid in obtaining a position. 


STATE 
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ILLINOIS AVENUE 

Overlooking Boardwalk and Ocean 

“A Hotel Distinctively 
Different” 

JUST COMPLETED IN 

\ Atlantic City 

Unexcelled Colonial 
Hospitality 

Now Ready for YOU 

Fireproof — Showers and Baths 
Throughout 

From $4.00 daily 
European Plan 

From $7.00 daily 
^ American Plan 

£ Fetter & Hollinger, Inc. 
i Eugene C. Fetter | 

t Managing Director | 



BROAD ST AND GIRARD AVE. 


400 Large Rooms 

Only Hotel in Philadelphia with a 
subway entrance from main lobby 

Most Moderate Rates! 

Single Room, running water. .$2-00 

For Two .$3.50 

Single Room, private bath. . .$3.00 

For Two . $5-$6 

Garage Connected with Hotel 


Jfirc at our expense for reservations 

JNO. C. GOSSLER, Mng.-Dir. 



tector and after connecting the aerial (through a 
small variable 'midget’' condenser) to the plate- 
end of 1.4. check over the apparatus until the de¬ 
tector circuit is functioning properly. (Make cer¬ 
tain that there is no leakage in the insulation of 
the variable tuning condenser C9 or the regeneration 
condenser 02. Check RFC4 and RFC5 for short- 
circuits.) 

^lr. Clayton makes the following observations: 

| “-Note that a screw hole in the base of the Aero 
coil is close to the end of 1.4. If the head of the 
i screw touches this coil, and grounds to the chassis. 

I it probably would cause the rumbling sound. Do 
not u»c ordinary lead paint on the receiver; hut 
1 co\er all woodwork with Ihico or other celluloid 
paint to keep out moisture. Condenser Cl 1 must 
he raised from the copper base plate. 

'.My coils are made on celluloid forms. These 
are made by winding photograph him (cleaned of 
its light-sensitive emulsion) around a cardboard 
mailing tul>e form two inches in diameter; am! fast¬ 
ening it with cement made by mixing equal i>arts of 
amyl acetate, acetone and glacial acetic acid. Over 
the resulting tube wind the primary and, along¬ 
side it (spaced ‘6-in.), the secondary; they are 
then painted with a dojie.” made with equal parts 
of acetone and amyl acetate, which has been brought 
to molasses consistency by adding celluloid cuttings. 
(Connect coil L4-L5 to the General Radio coil 
mounting as shown in the accompanying illustra¬ 
tion.—Editor.) I have not had any hick with tube- 
base coils. 

“To obtain rigid connections, bus-bar wiring 
should Ik- employed. Keep tends short. Place the 
three R.l*. sockets with “I*” and *‘(i” posts to the 
right; and next to the partition following. This 
will shorten leads. Place the coil sockets on 2-in. 
wood blocks, dneo-ed. to exactly center the coil 
in the shield compartment. 


’ An improvement is to raise R2 from the Inse 
so that it is in a straight litie from the control 
grid cap of V'3 to condenser C8; and keep C8 
at a 45- or 90-degree angle to the partition, — not 
parallel. The socket for coils L4-L5 is raised about 
; resistor R3 and the socket for V4 are raised 
about 1 inch. 1 Macing the Cardwell Condenser as 
shown in the photograph is important for good 
Control." 

(!.*■•) (Mr. Holden.) In tlie coil data of the 
' llnee-stage R.l-’. Short-wave Receiver.’’ it is stated 
that the turns on the smallest coils, maroon and 
orange, are spaced 1 16-in., and the larger ones, 
/fc-ui. .Measurements seem to indicate the required 
numlier of turns will not fit on the tube. Are not 
these dimensions reversed ? 

(A.2) The spacing between primary and second 
ary may be Jg-in. for the maroon and orange coils; 
and 1/16-in. for the others. Further coil details arc 
given above, in the answer to Mr. Richardson’s 
inquiry. 


USES INTERFLEX SYSTEM 

Editor, Radio-Craft. 

I am looking for all the information I can get 
on short-wave work, and as for Radio-Craft, I 
would not he without it. It has helped me in 
many ways with my work. 

— You may remember my writing to you three years 
ago regarding yom Regenerative lutertlex. I want 
to tell > .ii that I have built two or three sets of 
them for friends, and all have given wonderful 
results. I interflex all my sets; for 1 find the 
crystal in the place of the grid leak a wonderful 
improvement. 

William Henry Mahon, 

Radio-T r i cian, 
Duncan, B. C. Canada . 


K i lo- 
Mclers cycles 


Short-Wave Stations of the World 

(Continued from page 153) 


19.17 6.09; 


49.26 

49.31 


49.50 


49.67 

49.80 


51.10 

52 00 
52.72-54 
54.02 
51.51 

56.70 


VE9GW. Rowmnnflltc. Ontario. Canada, 
bally. 1:45-5 a.m.. mum to 7 j».m. Sun¬ 
days, 5 A. in. to 7 ii. hi. Goodi-rham 
Worts. l.id 

fi.llOit . .i nnfnli.icen. Denmark. 

6.080— W2XCX, Newark. N. j. Relays WOP. 

— W9X A A, Chicago. III. (WCFL). 

W6XAL, Wi- (minster, i alii 

6.070 — U0R2. Vienna. Austria. 5-7 a.m., 5-7 

1*.in. Tnes. and Sat., 9 -10 a m. Tim. 

6.065 SAJ. Mntila. Sweden. 6:30-7 a.m., 11 am.- 
4:30 p.m. 

6.060— W8X A L. Cincinnati. Ohio. Relays WT.W. 

— W9XU. Council ItiutTs, Iowa. Relays KOIL. 

— W3XAU. Bybcrry. l»a.. relays WtUU. 

H K C, Bogota. Colombia. '.1:15-11:30 p.m., 
Monday to Friday. Later on Sat. 

6.010— W9XAQ. Chicago. Ill. (W.MAQ). 

— W2XAL, New York. 

6,020— W9XF, Chicago. 111. 

— W2XBR. New York. X Y. (WHNY). 

6,000— ZL3ZC, Chriaitehun-h. New Zealand. ]0 
P.m.-midnight, Tuesday!, Thursdays and 
Fridays. 

— EAR25, Rnrrelona. Spain. Sat. 3 to 4 p in. 

— RFN Moscow. Russia. Tue«.. Tlmrs.. Sat. 

8 to 9 a.m. 

—ElfTeJ Tower. Paris. Franre Testing 6:30 
to 6:45 a.m., 1:15 to 1:30, 5:15 to 5:45 
p.m., around this wave. 

5.833 — HK?. Harranquilla, Colombia. 3:30 to 

10:30 p.m.. exc. Sun. 

.770— AFL, Ilergedon. Germany. 

I 5.690-5.510—Aircratt. 

3.550-— W8XJ. Columbus. Ohio. 

S.aOO— W2XBH, Brooklyn, New York City (WBBC. 

WMisr* 


59.00 


on. do 

63.22 


62 56 


62.69 

62.70 
65.22 

67.65 

70.00 

70.20 
71.77-7 
72 87 
74.72 

80.00 


82.90 

84.21 


Television, 
to 7 p.m 


98.95 

101.7 


101.4 

105.3 


11:30 a.ra. -noon. 4- 


110.2 

113.5 

121.2 

125.1 


5.300— AGJ, Nauen. Germany. Occasionally after 
7 n. in. 

5.170—0 KI MPT, Prague, Czechoslovakia, 1 to 
3:30 P.m.. Tues. and Fri. 

4.920 — LL, Paris, Frame. 

to 02.50 meters- 1.800 t 0 1.900 kr Television. 

-W8XK, Pittsburgh I\ WIXAY. Lex¬ 
ington. Mass.. W2XBU, Beacon. N Y. : 
WENR, Chicago. HI 
795— W9X AM , Elgin. Ill 
W9XL. Chicago. Ill 
— And other experimental stations. 

4.785 Aircraft. 

1 85— VZA. Dnimmondvllle. Canada, 
to 66.67 meters — t.f.im to 4 .*:ihi kc. 

W6XC, I .ns Angeles, t Ilf 
4.136 D0A, lioeberitz. Germanv. 6 
2 t.» 3 P.m . Mon.. Wed. Fri. 

4,280— 0HK2. Vienna, A list r! Nun.. first 15 
mi mites t ,f hour from to 7 i».m. 

4-2*3— RBI5, Khabarovsk. Siberia. 5-7:30 a.m. 
2 98 4.1HO-4.IOO Aircratt. 

4.116- WOO. heal. N .1 

1.105- -NAA, Arlington. Ya. Time fignals 8:55-9 
a m . 9:5.5-10 p. tn. 

3,750— F8KR, Constant im- Tunis, Africa. Mon. 
and Fri. 

— I3R0, Rome. Italy. (Testing) 

3.620— D0A. Roberltz, Germany 
3,560 — 0Z7RL. Copenhagen. Denmark. Tuesday 
„ and Fri. after 6 p.m 

81 l6-9.-i.66 3.550-3.500— Amateur Telephony. 

86, >l>-86 no 3.490-3.460- Aireraft. 

92 i 3.256 WflXL, fill, ago. III. 

, —And other experimental stations. 

. .. — WCK, Detroit. Mich. (Boiko Dent.) 

f -48-9- 1 3.142-3.070 Aircraft. 

11 j 3 121 Won. Deal. N. J 
9. 3.088— WI0XZ. Airplane Television. 


Kilo- 
Meters cycles 

97.;,3 3.076— W9XL, Chicago. HI. 

3,1130—, . , Motala. Sweden, 

10 | III. 

to 105 3 Nieterv— 2.850 to 2.950 Ice. Television. 

W3XK, silver Springs, Mil , 8 to 9 |> tn 
esiept Sunday: wpv. Allwood. X. J — 

W2XR. New York N. Y. — W3XL. Bound 
Brook. N. .1. 

2.870— . . Milan. Italy. After 2 |*.in. 
to 199.1 meters—2.75H to 2.850 kc. Television. 

W2XBA. Newark. N .1., lues, and Fri. 
I2 J» ; W2XCL. Brooklyn. X. V; 

— W8XAU, Pittsburgh. Pa ;—WIXB, Som- 
etNille. .Mass..- W7XA0. Portland. Ore; 

•— W9XAP, Chicago, Ill. W2XAP, Jersey 
City. X. J. 

— W2XCR. Jersey City, X. J. 8:15 and 
9 p.m. 

— W2XB0. Ixmg Island City. X. V* 

109 1 to 113.1 nu-ters—2.650 to 2,750 kc. Television— 
W9XR. Chicago. HI. 

2,722— Aircratt. 

2.615— W2X B0, Net? York Central H.R. train. 

( K\l».) 

2.416— W7XP, Seattle. Wash., Police and Flro 
Dents. 

2.398— W9XL, Chicago. HI. ; W2XCU, Ampere. 
i-m n ion n -T —And other experimental stations. 

128.0-129.0 Aircraft. 

J H;5“ WI0XZ - Air P'»ne Television. 

35^ 2.220-. Sioekholm. Sweden. 

3r? * L *-f^ W2XB0 > N V C. RR (Exp.) 

136.4 to 142.9 Pieter v -2.1u« to 2.200 kr. Television. 

W8XAU. I'itlstnirgh. Pa WIXB. Si.m- 
enine. Mass . : W2XCW, Schenectady. 

N. 5.;— WIXAV, Boston, Mass.. 6 li.m. 
W8XAV, Pittsburgh. 60 holes. 1200 rp.ni. 

T 30-2:30 p.m., Mnn . Wed.. Fri. Westlng- 
,., ft . .house Electric & Mfg. Co. 

11-9 to U0 meiers -2.m>n to 2.100 kc Television. 

W2XCL, Brooklyn. X Y Mon Wed 
n - Ll n 0 c in v. n m ' : W9X A A. Chicago 
ro '’ii ^^XBS, New 5 ork, X. 5 frame 
60 Ilne< Iren. 72 wide. 1.200 || I'M 

WIXAE. Springfield. Mass. ; — W8XAV 

1 '^hunrh. Pa. : WGXAM. l.os Angeles; 
— W2XBU, Beacon N Y. :— W3XAK, Round 
Brook. N J. W3XK, Washington. I> c 
D By except Sim . 8 to 9 p.m ;-wpY, 
A hvood. X. J. ;-~WtOXU, Airplane. 
tKn Island City, X. Y 

^ 2.000— RA72, Smolensk. USSR, 

119.9-174.8 — 2,000-1.715— Amateur Telephoi 
„ „ vision. 

, * 7U ’ wmS 0 *;. r,n l fln I n! » , b Ohio. (Police Den* 

WMP. Framingham Mass. 11 a m 1 and 
iioiTLi t, \ 1 v ^fusic and police reports. 
“y r R , B “* ' 'etHand O (Police DePt.l 
' KGJ ^ Fasadena, Calif., (Police Dent.) 

— ....st. Ouenfln. France. 

— F8FY. Cannes. Franco. 5 p.m. Wed.- 1 

am. Sunday. 

1.700—....Orly. France. 

{:SlL WD U h g~ pohoT ***■' 

,V ™ AC ’ 

— W2XY. Newark V J. 

1.604 W2XCU. Wired Radio. Ampere. X .1 

— W2XCD. DeForest Radio Co , Passaic N T 
8-10 P.m 

— -OmskoMrik. Sweden. 

1 ***Perlmenta| stations 

596-W RBC. New York X Y (Fire Dept.) 

' *. 10 — . .. . Kariskmna. Sweden 
, r *™/ W , KDT - ^^It- Mleh. (Fire Depl.t 

Television scanning. 48 lines, 900 R.PM.i 


Telephony and Tele- 
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We are a wholesale house and Cannot accept 
orders for less than $5.00. 

If C. O. D. shipment is desired, please remit 
2(f7 0 remittance, which must accompany all 
orders; balance on delivery. 

If the full cash amount accompanies the order, 
you may deduct 2% discount. 


Radio Trading Co. 

246 Fifth Avenue 

New York, N. Y. 


Should you wish goods shipped by parcel post, 
be sure to include sufficient extra remittance for 
same. 

Any excess will be refunded. 

We have no catalogue but you will find special 
offers from time to time in this magazine. 
Prompt shipments will be made. 


SPECIAL! Equipf d with 
Peerless Speaker 
Cavalier , Model 159 Cabinet 

Tills beautiful and dlstlnc- 
live raid net U m>IiI with the 
built-in Peerless Sneaker, 
it Is designed to provide 
a maximum laldnot at a 
minimum price. Veneers of 
Figured Walnut with at¬ 
tractive can logs and unusual 
turnings. Set Pompartment. 
21% in. wide x 10V4 In. 
deep x 8 in. high. Height, 
38 in. 

Complete with Speaker 
YOUR SPECIAL PRICE 


* 7-15 


Chesterfield. Model 120 Table 


Table with speaker com¬ 
partment. Top and front 
Walnut Veneer, balance 
. .wood. Antique Wal¬ 
nut finish. Top size. 
15Vi x 21 in. Height. 
30 in. 

Model 122 

Same as Model 120, ex¬ 
cept that top size is 1 1 s 
x 31 Indies. 

Packed two In a carton. 
(Not sold singly . > 

PRICE OF EITHER 
MODEL 


93-00 


YOUR SPECIAL PRICE 

87 .I 5 


Atwater Kent Approved 
Dover, Model 133 Cabinet 


Made from selected Ve¬ 
neers of Walnut with a 
two-tone rou'lng and other 
attra live decorations on 
tho front with a heavy, 
full-bodied, hand-rubbed 
and polished varnish fin¬ 
ish. size: ToP. 16 * 

23 , /fc in.: Height. 33 In.; 
Width. 21-X in. 


YOUR SPECIAL PRICE 


^7.70 


Her key 8c Gay\ Model 106 Cabinet 


Walnut. Oak, Hird's-eVe 
Maph- and (Jurnwood com¬ 
bination. 26 In. wide: 
38*» in. high: in 

deep. Finest hand-rubbed 
finish. 

YOUR SPECIAL PRICE 

Without Speaker 


.oo 

.75 


With R.C. A. 
100A Speaker 


Kreeg-Mellen, Model 22 Cabinet 


Walnut finish. Maple overlay 
Front door drops. Solid panel 
for receiver. 21% In. wide: 
33 in. high; 15 in. deep 


Kreeg-.Wellen. Model 1 Cabinet 


Walnut. Oak. Bird’s - eye 
Maple and Gum wood combi¬ 
nation. 21 Vj in. wide; 38 in. 
high: Hi’,4 in. deep. Finest 
hand-rubbed finish. 

YOUR SPECIAL PRICE 


17.15 


All articles shown on this page are brand new merchandise in 
original cartons , sold ut prices never attempted heretofore. Inas¬ 
much as the supply is limited we reserve the right to return 


deposits if items have been sold out. Every article is fully 
guaranteed, although all merchandise shown here is sold below 
actual manufacturing cost. 


Utah Dynamic A.C. Power 
Speaker—Model 33.1 


110-volt Alternating 
Current light socket 
supply for field ex¬ 
citation using West- 
inghouse dry rectifier 
y m. high, y■/„ In 
wide. 1% In. deep. 
Speaker comes packed 
in wooden crate. 
Weight ID lbs. It Is 
one of the most pow¬ 
erful. n« well at bi-si 
reproducers In Hie 
market 

List Price. S50.00 
YOUR SPECIAL 
PRICE 


.50 


R.C A. 100B Loud Speaker 


A modem design 
loud speak e r 
which will fit 
the modern trend 
in any home, yet 
harmonizes well 
with any set. 
Reproduces tones 
faithfully over a 
wide range and 
possess great sen¬ 
sitivity. Handle- 
;i substantial vol¬ 
ume of tom 1 with 
remarkable clar¬ 
ity. Magnetic 
unit. Corrugated 
rone. Height 
111?* In.: Width 
lo in.: Depth, 
Gttin. 

List Price. $17.50 


YOUR SPECIAL PRICE. 


93.20 


Peerless D.C. Dynamic Speaker 


The Ideal speaker for 
cabinet installation. 
Field resistance <if 25u0 
ohms—90-120 volts with 
lupin transformer. This 
speaker can be used 
with A.C. receivers lhat 
are equipped to supply 
the ''It” current to 
speaker field Speaker 
con icji to you packed 
In factory-sealed car¬ 
tons. 


YOUR SPECIAL PRICE. 




•.50 


R.C.A, Loud Speaker 103 


A beautiful speaker In 
appearance. Superb in 
its ability to reproduce 
music and speech nmst 
faithfully The frame 
and pedestal are 
mounted to resemble 
ha ltd-carved oak. while 
the beautiful tapestry 
nicdallton conceals the 
mechanism and com¬ 
pletes the decorative de¬ 
sign of the Instrument. 
Magnetic unit. Corru¬ 
gated cone. Height. 
15 in.: Width. 13& 
in .; Depth. 6% In 


List Price. $22.50 
YOUR SPECIAL PRICE. 


Peerless A .C . Dynamic Mantel 

Cabinet Speaker — Model 19.4 

Size 16 !»/1 fi In. high 
al renter ll'fc In. wide 
at base; In 3/1 fl In. 
deep at base Diam¬ 
eter of cone. 9 In. 
Chassis specifications 
Kvtr-mely solidly built. 
I'mver transformer and 
rectifier assembled as 
a unit with chassis. 
Kach reproducer 
equipped with 8 feet 
nf si lk-covered power 
cord with Plug and 
switch, ami 8 feet of 
silk - covered speaker 
cord with phone tips 
Equipped with power 
transformer and reel I- 
fier to operate on 110-voR. 50-GO cycle. A ‘ current 


List Price, $75.00 

YOUR SPECIAL PRICE 


.50 


Utah Magnetic Speaker 

Model .V-35 


f'tah Power Motor 
used In t lah Speaker, 
with its natural-like 
volte coll an exclusive 
I tali feature—a last¬ 
ing source of depend¬ 
able Rndlo speaker 
In neer. 6 to 12 volts. 
Direct Current for 
Held excitation. Op¬ 
erates from "A" bat¬ 
ten. Current con¬ 
sumption .5 to I 
ampere. Packed 1 to 
wooden crate. Weight. 
lIVi lbs. 


List Price, $35.00 
YOUR SPECIAL PRICE. 


8JJ.75 


% 
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AToneTest 
mONSTRATION ReCO 



Enables Vou To Make Comparative Tone-Tests 

of sets . . . phonographs . . . amplifiers and pick-ups 
INCREASE YOUR SALES! Let your prospective customers 
judge the reproducing qualities of different sets by means of 
this Record. 

A SIX-MINUTE demonstration—ORIGINAL 
—INSTRUCTIVE and ENTERTAINING— 
of the effects of the high, intermediate and low notes—individually 
and in groups—of the flute, piccolo, cello, violin, bells, trombone, 
drums, and orchestral effects of the full organ. Short, snappy talks 
are made between each rendition—telling the listener what each 
demonstration means. Play this record and give the prospect a REAL 
demonstration. Play it on one set—then on another. Judge the re¬ 
producing qualities of ANY instrument. Every dealer, every sales¬ 
man, every service man should have one of these records. Manu¬ 
facturers and engineers will find many uses for it. 

Recorded and produced for the publishers of "RADIO" 
and sold to you on a money-back guarantee. 


Only $ A . 00 


SPECIAL INTRODUCTORY OFFER 

Buy a standard package of 6 of these records and 
give one to each of your salesmen. SIX RECORDS 
FOR $5.00, postpaid. 


—Shipments mad© 
on same day your 
order reaches 



RADIO 

Pacific Building, 

San Francisco, California. 

Send. . Demonstration Records 

to me immediately upon receipt of this order. 

I enclose $ in full payment. 

(Prices: $ 1.00 each, or $5.00 for six) 


□ CHECK HERE IF C. O. D. SHIPMENT IS WANTED 











































Surplus Sale of Nationally 
Advertised Radio Merchandise 


SEND NO MONEY! 

All merchandise listed on this page Is sent to you by express, C.O.D., 
WITH FULL PRIVILEGE OF INSPECTION. 

You risk absolutely nothing and the express agent will allow you to 
open the package so you can satisfy yourself that the merchandise is as 
represented. We do not require a deposit from you — WE TRUST YOU. 
Prices are F.O.B. New York, express charges to be paid by you. 
C.O.D. privilege is gooa only in continental United States. 


Allen A.C. Phono. Motor 


WITH TURN¬ 
TABLE 


Reg. 

$35.00 


Most Compact Made 

A sturdy SYNCHRONOUS, compact motor, ONLY V/ A IN THICK, with 
dependability and stamina that make it a marvel of engineering. RE¬ 
SOLVES EXACTLY 80 TIMES IN ONE MINUTE, which is standard, 
REGARDLESS OF VOLTAGE FLUCTUATIONS! CAN FIT INTO 
MOST ANY AVAILABLE SPACE. COMPLETE WITH TURN TABLE. 
FOR 110-VOLT A.C Shipping weight, 10 lbs. 



SM 


Contains t w o 
stages of ]*ower 
a. f. amplifica¬ 
tion. Ideal for 
theatres, dance 
halls. schools, 
lecture halls, 
hospitals, audi¬ 
toriums on t ■ 
door gather in 
etc., etc. 
gigantic power 
output is at all 


250 Power Amplifier 



ings. 
1 lie 


Reg. $125.00 


*22»o 

rz;r wT.hT» for that matter it can it 

any HOME, AS THE YOU ME CAN HE THROTTLE!. 

A WHISPER AMAZING.. HDEI.ITY .E E 


Reg. 

$15.00 



SEND NO MONEY! 

WE SHIP C.O.D. WITH PRIVILEGE 


OF INSPECTION 


IT CAN BE USED IN 
.ED DOWN TO 
^PRODUCTION. 

Ycci/miYi EI> IN WORM) RENOWNED SILVER-MARSH ALL LAB- 
ASSL lltl.EO '• ORATORIES. Can be used with ANY RADIO TUNER 
-PHONOGRAPH PICK ! P-MICROPHONE AR- 
rangement. SUPPLIES ALI “A u 
CURRENT TO ITS OWN TUBES—all self con¬ 
fined. Uses ONE 250—ONE 226 -TWO 281 

TUBES (not included—$5.00 additional). 21 x S}$ x 
514 inches—shipped express collect. 


Pacentic Pk-up 


Note tlint this tone arm rests on its nun base — on 
the end remote from the unit Itself, there Is a ron- 
Iderahle weight which * ■counterbalances” the weight 
beyond the phot. Weight on record i; unl\ about 
three ounces, greatly reducing scratching, and in¬ 

creases the life of all record- line to construction of 
tone arm. the unit is always set at the correct angle, 

with reference to the surface of (lie record Pedestal 

toes not have to he screwed down to the phonograph 

Platform. For use with either A.C. or D.C. sets. 
Shipping weight. 4 lbs 



WE MAKE FREQUENT MAILINGS OF SPECIAL 
BULLETINS — IT WILL PAY YOU TO BE ON 
OUR MAILING LIST 


RCA SPEAKER CHASSIS 



TWO OF THE GRE \TEST ORGANIZATIONS 
IN THE RADIO INDUSTRY, GENERAL ELEC 
TRIC COMPANY AND RADIO CORPORATION 
OF AMERICA, ARE SPONSORS OF THIS 
PRODUCT! This chassis is the identical one used 
in the RCA Model 100A and 100B Speakers, 
WHICH LIST FOR AS HIGH AS $35.00. 

Note built-in OUTPUT TRANSFORMER—this en¬ 
ables the speaker to be used with voltages applied 
to it as high as 450 volts, without any trace of dis¬ 
tortion, rattling or blasting. Equipped with GEN 
EKOUS OVERSIZED MAGNETS. The thick 
armature is ACCL KATEL\ CENTERED. The 
STURDY METAL FRAME IS LINED WITH A 
SELF-BAFFLING FABRIC, greatly improving the 
acoustic properties of this sensational speaker! 
NOTE THE CORRUGATED SURFACE OF THE 
CONE, AN EXCLUSIVE FEATI*RE— ENHANCES 
PERFECT TONAL REPRODUCTION OVAL¬ 
ITIES CONSIDERABLY. MOST COMPACTLY 
MADE: 9 INCHES OUTSIDE DIAMETER, V/, 
INCHES DEEP ON ER-AI.L. 

IDEAL FOR AUTOMOBILE RADIO SPEAKER 
INSTALLATION — CAN BE MOUNTED IN 
ANY RADIO CONSOLE, or against any baffle 
arrangement. Complete with durable 5-foot cord. 
Shipping weight, 5 lbs. 


SPEAKER CHAMBER FOR ABOVE CHASSIS 

This speaker can be installed in this special 
ACOUSTICALLY PER F E C T BAFFLE 
Ol AM BEK in a few moments. Front baffle 
board included. 

OUR SPECIAL PRICE .85c. 


FARRAND 
INDUCTOR 
DYNAM 1C CHASSIS 

Here Is not only true 
Dynamic operation 
and performance at a 
popular price. lull 
opportunity to enjoy 
Dynamic reception 
from even type of 
tadlo receiver. Out¬ 
side diameter. 8Yi in. 
7 In. Cone. Depth, 
Shipping 
1 Cl lbs. 

EG. $18.00 





BBL GIANT ELECTRIC MOTOR SPEAKER 

CHASSIS 

12 IN. OVER ALL 
DIAMETER 

The motor (unit r used 
In this speaker is 
approximated l times 
the size nf the orig- 
Inal lthl. unit. 01 
V most any other unit— 

;«\ therefore. 1 capable j 
0 f handling terrific J 
power Due to its ) 
extremely large per¬ 
manent Magnet. Its 
efficiency surpasses 
that of all other 
magnetic speakers 
and some dynamics. 

I n c a n n r fidelity 
0 f reproduction! 

Cj CnuIpPed with tapped 

I impedance winding. 

^-1_-hi I enables yon to select 

any of 3 impedances, 
to properb match 
your amplifier, and 
^ ^ ^thereby give you tho 

Reg. $22.00 $6.95^'.^'"U™r 

p __r_ flnpg. wght , in His 

L0FTIN-WHITE LICENSED DIRECT COUPLED 
AMPLIFIERS 

A most remarkable and In¬ 
expensive amplifier for u: 0 
In electrical reprodurt loti of 
phonograph records anil puh- 
Hp «ddress system* in halls. 
vhooU, churehes and audi¬ 
toriums. Very compart T 
Modernize any tuner 1 Khlp- 
_ ping weight. 15 lbs. 

^ Model 245 $16.50 

*2121 Model 250 ... 29.50 

TH0RDARS0N SPECIALS 

2!£-roIt. 12-ampere F1L Transformer. $3.15 

Bill or R2I« i ‘mil part ... 4.89 

(Power Transformer and ‘2 Chokes In one ease 1 
250 Push-Pull Power Transformer, for 2—250. 

2—281. 3—07 Tubes . 4.50 

s-m 251 -253-2r.fi Amlin Transformers. 2.45 

Webster 2A Phono. Pick-up . 8.75 



Note post office department does not 
allow inspection of parcel-post ship¬ 
ments. If cash accompanies order for 
full amount deduct 2% discount. In¬ 
clude postage allowance if parcel-post 
shipment is desired—any excess *MI 
be refunded. Send cheek, money 
order, cash (registered mail) or U. S. 
stamps, any denominations. 


Radio Surplus Corp. 

56 R VESEY ST. - NEW YORK, N. Y. 


ALL MERCHANDISE IS BRAND 
NEW AND COMES IN ORIGINAL 
SEALED CARTONS 


WE GUARANTEE YOU I00°o SAT- 
ISFACTIDN—YOU RISK NOTHING 


WE MAKE SHIPMENTS SAME 
DAY ORDER fS RECEIVED! 























































Sets, Parts, 
Kits and 
Everything 
In Radio 


A wonder book of remarkable money-saving 
bargains—168 pages and over 500 illustrations 
—all your radio needs priced so low it will 
startle you. 

The latest radio devices—the last minute im¬ 
provements in sets, accessories, parts and kits. 

Newj 1931 Screen Grid, Tone Control 
A. C. Humless All-Electric Sets 

remote control, public address, phono-combina 
tions, all dynamic speaker equipped. Beautiful 
Consoles. Bed-rock prices and unusual values on 
all sets, parts .and appliances. 

You must have this catalog—whether owner 
or dealer — to tune in on the newest and greatest 
values in radio merchandising — made possible by 
the tremendous 'buying power of this great 
corporation. The catalog of catalogs. Brimful 
of bargain information. Money-saving values 
on every page. Send for it TODAY. It’s 
FREE. 


UUEDfRXDIO 

PCRXTI 

Lake Street Dept 0 Chicago 


Resources 

Over 

Three 

Million 


Jhe Hou \c of 
Ottilia Jicling Value* 












JUST OUT! —Latest Exact Information from A to Z! 


We take pleasure In announcing i “AUDELS NEW ELECTRIC LIBRARY 


it 


New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly. Modem electrification of industrycalls for trained 
men who know how to handle electricity accurately. 

Simple as A. B. C.—“Audels New Electric Library” gives latest, 
exact information from foundations of electrical practice to 
latest modern applications. This is a NEW practical and 
theoretical course in electricity for home study and 
ready reference. 

Here are the answers to your questions, 
giving you the real dope that every electrician 
must know. They chart your knowledge, 
taking away the uncertainty of 
zuess work, i 


As ABC 
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Latest information. 
Sully illustrated, 
covering 

Fundamental Principles and 
Rules of Electricity, Magnetism, 
Armature Winding. Repairs, D7. 
namos.D-C Mot or*.Construction, 
Installation, Maintenance and 
Trouble Shooting, Testa and 
Testing Instruments, Storage 
Battery. Construction and Re¬ 
pairs, Alternating Current Prin¬ 
ciples and Diagrams. Power Fac¬ 
tor, Alternators, Transformers. 
A-C Motors. Windings, Recon¬ 
necting. Converters. Switches A 
Fuses. Circuit Breakers, Relays. 
Condensers, Regulators. Recti¬ 
fiers, Meters, Switchboards, 
Power Station Practice. House 
Light A Power Wiring, Circuits. 
High Tension, Transmission, 
Plans, Calculations, Code, Elec¬ 
tric Railways. Signals, Elevators, 
Hoists A Cranes. Gas Engines, 
Auto A Aero Ignition. Starters, 
Radio, Telephone, Telegraph, 
Balls A Signals. Motion Pictures, 
Talkies, Lighting, Illumination. 
Electric Refrigeration, Heating, 
X-Ray .Plating. Welding, Pumps. 
Compressors. Domestic A Farm 
Appliances. An Electric Calcu¬ 
lator for Engineers and Mechan¬ 
ics, Practicsd Mathematics for 
Ready Reference. A New Elec, 
trie Dictionary A Encyclopedia 
of Words, 


Books 
NowonSal£ 


Beautiful, 
Timely Books 


Read for Profit 


5 in Preparation 

The Library contains 12 
books—the first 7 books^ 
containing 3600 pages with 
thousands of diagrams and il¬ 
lustrations are now ready; the 
remaining 5 books are in prepara¬ 
tion, A pocket-size, flexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service— 
pocketsize; completelyillustrated withdia- 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

IbuyoTTyour own”terms 

I □ PLAN 1—0NK BOOK A MONTH „ 

I Please enter my subscription to Audels New Electric Library” to 
corsi*t of twelve volume*, price 11.60 a volume (110.60 for the seven 
volumes now ready). Mail one volume each month and as they are re- 
Iceived, I wilt mail you 11.60 promptly, 

! □ PLAN a-PAT 50C ON MOU A WEEK 

I Please ship me for one week’s free trial the Amt seven volumes of 
1 ” Audels New Electric Library 11.60 each (110.60 for the seven vol- 

I unws now ready). The remamlnr Ave volumes to be mailed as issued 
*t 11.60 a volume. If satisAed, I will mail yeu 60c or more each week as 
I payment for the Ant seven books and I will pay for the last Ave num* 

I berg as 1 receive them at II .60 each. 

■ □ PLAN )—CASH PRICE $9.9t . „ 

I Please ship me postpaid "Audits New Electric Library*' for which I OCCUPATION 

I enclose remittance $9. §8 in full paymeptfor the seven volumes now ready. 

You are to ship me on one week's trial the remaining Ave volume* 

I as they are issued for which I wiil either pay II .60 each as received or 1 Dt DV 

return to you, Thl# price is baaed oo 5% cash discount. * EMPLOYED BY.. 


SATISFACTION GUARANTEED! 
Audels New Electric Library* * 
is backed by our 50-year record 
as helping hand publishers. Satis¬ 
faction always guaranteed. 


THEO. AUDEL & CO., 

65 West 23rd St., New York, N. Y. 

Please ship me the NEW ''Audels Electric Library" on the 
plan marked (X)> 


NAME 


ADDRESS 


Gag 


i . 









































HOLD EVERYTHING, SERVICE-MEN, 

• ’til you can see and check this * » 

REVOLUTIONARY 
SET ANALYZER 



i 


p 


A one meter instrument more complete 
and with greater range and elasticity than 
any other set tester or analyzer, regardless 
of the number of meters employed . 


25 TESTING INSTRUMENTS IN 1 

B sure to have your jobber show you this new 
wonder-instrument. Its marvelous range and elasticity, its multi¬ 
plicity of tests and functions will prove astounding. To those 
accustomed to other set testers and analyzers it will prove a reve¬ 
lation in completeness f thoroughness, simplicity and beauty. 

And still it is available at the cost of ordinary Set Testers — Priced 
only $78.50 Net to Dealer. Note just a few of its features: 

79 Distinct readings and ranges available—as compared with a maximum 
of 20 in nearest approaching competitive instruments. 

22 Distinct ranges for external use -against a maximum of 13 in o*her 
instruments and obtained with only 3 connections compared with 7 
to 16 connections required in other set analyzers. 

All Pentode, screen g-id and overhead heater type analyses and tests 
made WITHOUT ADAPTERS OR EXTRA LEADS. 

Measures screen grid current and Pentode current. 

Tests helium non-filament rectifier tubes. 

Measures resistances and capacities. 

Measures reactance of choke coils from 2 to 100 henrys. 

May he used as output meter on any type of radio, meter adaptable for 
output impedances ranging from 1,000 to 35,000 ohms. 

Provides high and low resistance continuity tests. 

READS GRID TO PLATE VOLTAGES. 

Meter measures alternating voltages at 1,000 ohms per volt. 

ONLY SET TESTER OR ANALYZER PROVIDING READINGS OF AL¬ 
TERNATING CURRENT IN MILLIAMPERES. 

Supreme analyzer plug eliminates the need for extra leads and adapters. 

Battery for continuity testing enclosed and protected, preventing acci¬ 
dental shorts and loose connections. Ordinary flash light cells, readily 
obtainable everywhere, employed. 

PARTICULARLY ADAPTED FOR TESTING AUTO 
RECEIVERS 

METER RANGES 

A. C. Voltage 0> 3—0/9—U/30—0, 90—0/300—0 J 900. 

D. C. Voltage 0/3—0/9—0 30—0 90—0/300—0/900. 

A. C. Miliamperes 0'3—0 9—0/30—0/90—0/300. 

D. C. Miliamperes 0/3—0/9—0/30—0/90—0/300. 

All scales read with utmost ease—no complication — no guesswork. 

Twice the efficiency of any other set analyzer with greater speed and 
simplicity. 

“ONLY ONE METER TO READ” 

Most good distributors carry the complete line of Supreme Instruments In stock. 
If yours cannot supply you, use inquiry coupon to right, being sure to specify which 
“Supreme” instrument you are interested in. 

SUPREME INSTRUMENTS CORP. 

Greenwood, Miss. 

Distributors in oil principal cities 

Service Depots in New York, Philadelphia, Pittsburgh, 

Chicago, Kansas City, Seattle. Toronto, San Francisco. 


SUPREME 
SET ANALYZER 
MODEL 90 



Size 4V 4 9*4x11 *4, Weight 6 
lbs. Dealers Net Price, F. 
O. B. Greenwood, Miss. 
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“SUPREME BY 
COMPARISON” 

Simplify your choice 
instruments — assure 41 
results — standardize 
preme” Instruments. 

of testing 
Supreme” 
on 4 t Su- 

SUPREME j* 4 a/\ 

DIAGNOMETER AploVf. 5U 

SUPREME SET 
ANALYZER. 

78.50 

SUPREME TUBE 
TESTER 

98.50 

SUPREME TUBE 
CHECKER 

Model 17 .. . 

21.75 

SUPREME TUBE 
CHECKER 

Model 19 

Counter types 

26.95 

Portable types 

29.95 

SUPREME 

OHMMETER. . 

18.50 


Name 

Firm Name 
Street Address 
City. 


SUPREME INSTRUMENTS CORP., 
376 Supreme Bldg., 

Greenwood, Miss. 

Please give full particulars on 


State 
























